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THE . 
OVERTAXED. 
MUSCLE 






UNDER USED PAR 


Our over-mechanized, Insufficient exercise 
sedentary life-style de- increases the natural loss 
prives most people of the of muscular fitness that 
exercise they need to occurs as people grow 
maintain skeletal muscles older.* Abdominal and an- 
in optimal condition. terior paraspinal muscles, 
Consequently, these mus- particularly, need to be 
cles are often too weak kept up to par since weak- 
or stiff to withstand the ness in these areas is 
stress of unusual, or even probably responsible for 
ordinary, physical activity.'* lumbosacral strain—the 
most common cause of 
low back pain." * 
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CAUSE OF THE : 


SPASM/PAIN/ 
SPASM CYCLE 


The outcome of strain on 
little-used, nonsupportive 
skeletal muscles is often 
painful spasm.* Pain, in 
turn, produces more spasm 
—which causes more pain. 
If the patient is to obtain 
relief, this cycle needs 
to be interrupted as 
soon as possible.“ 
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Mortality and Gastrointestinal Surgery 


in the Aged 


Elective vs Emergency Procedures 


A. Gerson Greenburg, MD, PhD; Richard P. Saik, MD; John J. Coyle, MD; Gerald W. Peskin, MD 


e Elderly patients are often viewed as high-risk surgical can- 
didates. Consequently, elective surgery may not be performed, 
with the result that a potentially treatable disease process may 
develop into an acute catastrophic event. We question the 
validity of this approach. In our experience with 1,411 gastroin- 
testinal (GI) surgical procedures performed between March 1972 
and September 1979, 23.6% have been in patients older than 70 
years of age. The operations were emergent in this age group 
19.5% of the time. Despite the advanced age of these individuals, 
the overall operative mortality for 269 elective procedures was 
6.796. For the 65 patients aged 70 years or older who underwent 
emergency procedures, the operative mortality was 20%. While 
elective GI surgery in the elderly has a significant risk, death is 
almost aiways the result of an associated disease (pulmonary, 
renal, or cardiac). Emergency procedures in the elderly indeed 
carry greater risk, statistically the same as in the 50- to 69- 
year-old group. Death is frequently related to an acute process 
complicating a treatable disease. 

(Arch Surg 1981;116:788-791) 


[ is generally agreed that the mean age of the population 
is increasing. As a result, more elderly patients are 
being considered for surgical procedures. It is further 
presumed that elective surgical procedures in the elderly 
are associated with an increased morbidity and mortality. 
Age, reflecting expected remaining life span, is often 
heavily weighted in determining whether a patient should 
undergo elective surgery, and many of these patients are 
denied elective surgery. Emergency procedures are known 
to be associated with increased morbidity and mortality. 
The exact magnitude of the increased risk is assumed to 
vary with age, operative site, procedure, and cause for both 
elective and emergency cases. The presence of chronic 
systemic disease also influences the decision. The identifi- 
cation of significant factors that contribute to morbidity 
and mortality in elective or emergency procedures has not 
been made. Were these factors to be identified, a more 
specific risk could be assigned. 

This study is the first phase of an analysis of factors 
associated with operative risk in a patient population 
defined by age and operative site. We specifically address 
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the issue of operative mortality and morbidity, elective 
compared with emergency, for procedures on the gastroin- 
testinal (GI) tract. 


PATIENTS AND METHODS 


Between April 1972, the opening of the Veterans Administra- 
tion Medieal Center, San Diego, and October 1979, 6,226 patients 
(general surgical, nonvaseular cases) were operated on at the 
center. Patients for the study were chosen retrospectively after 
review of the records of the operating room, recovery room, 
surgical intensive care unit, and morbidity and mortality confer- 
ence. Operations on the gastroesophageal area, biliary tree, and 
colon were performed on 1,411 (22.6%) patients; these persons form 
the basis of this study. 

Stratification of patients was initially by age, secondarily by 
operative site, and finally by whether the operative procedure was 
elective or emergent. Major morbidity (wound infection, renal or 
respiratory failure, sepsis, postoperative hemorrhage, fistula) and 
operative deaths (within 30 days of the procedure) were the 
primary outcomes sought. From a review of hospital records of all 
patients with complications and all who died, the cause of death, 
complication, and presence of intercurrent disease (hepatic, 
pulmonary, renal, cardiac) were noted. For those who died follow- 
ing emergency procedures, a specific effort was made to deter- 
mine if the disease was known to be present for a period prior to 
the emergent event and for what duration. 

To determine whether intercurrent disease was a critical factor 
that affected survival, a random sampling of patients from the 
age-matched elective and emergeney groups who had not sus- 
tained morbidity or mortality was drawn. The sample was twice 
the size of the combined number of patients in whom complica- 
tions developed or who died in each group. 

Morbidity and mortality figures by age and operative site as 
well as elective compared with emergency procedures were tested 
for significance using the x? test. The significance of the presence 
of intercurrent disease was compared between each group using 
Student's t test. 


RESULTS 


We noted 334 patients who were aged 70 years or older, 23.6% of 
the studied population. Of these, 65 (19.5%) were treated as 
surgical emergencies. The distribution of emergency operations 
by operative site and age strata are given in Table 1. Emergency 
procedures on the biliary tract were the most frequently undertak- 
en in the group aged 70 years and older. In the aggregate, there 
were more (19.5% vs 15.4%, P — .05) emergency procedures in the 
elderly population than in the total sample. 

Table 2 gives the overall morbidity and mortality of the study 
population. The mortality was noted to increase with age for both 
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OFTEN WHY PATIENTS 
. NEED ADJUNCTIVE 

A VALIUM (diazepam/Roche) 
< 1 -NOT A TRICYCLIC 

y | MUSCLE RELAXANT 


To break the spasm/pain/spasm cycle, the 

usual measures—bed rest and moist heat 

application—are often supplemented with 

medication. Because of its long proven 

and potent skeletal muscle relaxant properties, 
the medication most often chosen is Valium. In 
addition, Valium offers advantages that a tricyclic 
muscle relaxant cannot claim: 1) A wide range of 
major indications (cerebral palsy, upper motor neuron 
disorders, athetosis, stiff-man syndrome) as well as 
spasm due to local pathology, such as herniated 
lumbosacral discs or acute muscle strain. 2) Valium is 
used in patients with heart conditions and hyper- 
thyroidism, and in patients being treated with 
anticholinergics or guanethidine-type antihyperten- 
sives. 3) Wider age range (unlike the tricyclic 
agent, adjunctive Valium can be used for skeletal mus- 
cle spasm in patients under 15. Not for use in chil- 
dren under 6 months). 4) No cardiotoxicity. 5) Dosage 
flexibility (three dosage strengths supplied as scored 
tablets). Since drowsiness, fatigue and ataxia occasion- 
ally occur, patients should be cautioned against driv- 
ing or operating hazardous machinery. They should 
also be advised against simultaneous ingestion of 
alcoholic beverages during therapy with Valium. 
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elective and emergency procedures. Mortality associated with 
emergency procedures was generally higher in each group by site, 
compared with the elective procedure-age cohort, although statis- 
tical significance was not always achieved. Morbidity and mortal- 
ity for patients aged 49 years or younger was statistically the 
same whether the procedure was elective or emergent. 

Emergency gastroesophageal surgery in the 50- to 69-year-old 
group was associated with increased mortality and morbidity 
compared with elective cases (x? = 55.6, P < .05). Elective gastro- 
esophageal procedures in the elderly population are associated with 
inereased risk. However, the mortality and morbidity between 
elective and emergency cases were not statistically different 
(mortality, P > .50; morbidity, P > .50). Emergency biliary sur- 
gery is associated with increased mortality for both the 50- to 
69-year-old group and the group aged 70 years and older (9.1% vs 
1.8% and 30.0% vs 7.6%, respectively). Although there appears to be 
an increased risk for the patients who underwent emergency 
biliary surgery, the difference does not achieve statistical signifi- 
cance because of the small number of patients involved. Similarly, 
emergency colon surgery is associated with an increased risk for 
both of these populations (9.5% vs 1.6% and 19.5% vs 4.4%, 
respectively), which achieves statistical significance (P — .05). 

In aggregate, elective GI surgery in the group aged 70 years and 


Table 1.—Distribution of Operations 
by Operative Site and Age Strata 


Age Group, yr 


50-69 


Gastroesophageal 
Elective 107 


Emergency 18(14.4)* 
Biliary 

Elective 109 271 79 

Emergency 5(4.4) 11(3.9) 10(11.2) 
Colon 

Elective 44 186 136 

Emergency 10(18.5) 42(18.4) 41(23.2) 


Total gastrointestinal 
Elective 260 673 269 


Emergency 33(12.7) 111(16.5) 65(19.5) 


*Numbers in parentheses are percentages of emergency procedures in 
elderly population from total sample. 


58(21.2) 14(20.6) 





older is associated with an increased mortality compared with the 
other age groups (x? = 25.59, P — .05). Emergency-procedure mor- 
tality was essentially the same for all groups; statistical signifi- 
cance could not be defined (x? = 3.78, P > .50). 

It is interesting to note the marked increase in mortality 
associated with both of the older groups, especially with regard to 
emergency surgery. The basis for this is not entirely clear, 
although it appears that major-organ failure is a significant 
factor. 

The incidence of intercurrent pulmonary, cardiac, and hepatic 
disease was not statistically different between identica. groups, 
7% to 10%, 4% to 5%, and 2% to 3%, respectively. The older group 
had a significantly higher incidence of impaired renal *unction, 
15%, based on creatinine clearance, compared with 6% (P < .05) for 
the 50- to 69-year-old group and 2% in the group aged 49 years and 
younger. This did not correlate with mortality or morbidity and 
probably represents a natural alteration of renal function with 
aging. 

The causes of death for the two older groups are given in Table 
3. Sepsis, myocardial infarction, and respiratory failure were the 
predominant causes of death in cases of elective surgery cf the GI 
tract. Emergency procedures in the 50- to 69-year-old group are 
associated with death from sepsis, respiratory failure, renal 
failure, and myocardial infarction; sepsis appears to be the major 
cause of death in the group aged 70 years and older. 

Two patients died after emergency gastroesophageal surgery in 
the group aged 70 years or older. These were patierts with 
symptomatic ulcer disease; one patient had a perforated uicer, and 
one had bled massively (16 units) before the surgical service was 
consulted. All three deaths after emergency biliary surgery in the 
group aged 70 years or older were in patients with symptomatic 
cholecystitis and cholelithiasis; the deaths were due te septic 
complications of choledocholithiasis and cholangitis. Three of the 
eight deaths after emergency colon surgery in this age group were 
in patients in whom ischemic bowel disease spontaneously devel- 
oped. Of the remaining five patients, one had a sigmoid carcinoma 
known to be present for one year prior to acute obstructien, with 
perforation; three had symptomatic colon diverticular disease. In 
two of the latter patients, perforation and peritonitis were the 
initial symptoms that required emergency surgical correction; the 
third patient initially had massive lower GI tract bleedimg. One 
patient in this subset died of respiratory failure associated with 
chronic obstructive pulmonary disease. Nine of the 13 deatas after 


Table 2.—Morbidity and Mortality by Age, Operative Site, and Nature of Operation 


Mortality Morbidity 


Gastroesophageal 
Elective 15(14.0) 


Emergency 3(16.7) 
Biliary 

Elective 7(6.4) 

Emergency 0(0.0) 
Colon 

Elective 8(18.2) 


Total gastrointestinal 
Elective 


Emergency *5(15.2) 


Mortality 


3(1.4) 22(10.2) 
13(22.4)$ 


5(1.8) 27(10.0) 
1(9.1) 2(18.2) 3(30.0) 1(19.0 


3(1.6) 22(11.8) 6(4.4) 
Emergency 2(20.0) 4(9.5)8 8(19.0) 


30(11.5) 11(1.6) 


18(16.2)§ 


Age Group, yr 
50-69 


Morbidity 


6(11.1)11 2(3 7) 
19(32.8) 2(14.3) 0(0*0)t 


6(7.6)11 3(3 8) 
21(15.4) 
8(19.5)§ 3(7 3) 


71(10.5) 
29(26.1) 


18(6.7)11 26(9.7) 
13(20.0) 4(6.1) 





*Numbers in parentheses are percentages of emergency procedures in elderly population from total sample. 

TElective surgery in group aged 70 years or older vs elective surgery in 50- to 69-year-old group, P < .05 (x? test). 
Elective surgery in group aged 70 years or older vs elective surgery in group aged less than 49 years, P < .05 (x? test). 
§Emergency surgery vs elective surgery, same age group, P < .05 (x? test). 
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short-term relief of symptoms of anxiety; symptomatic 

relief of acute agitation, tremor, delirium tremens and 
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| . wulsive disorders (not for sole therapy). 

-The effectiveness of Valium in long-term use, that is, 

. —.. more than 4 months, has not been assessed by 
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— of seizures. Advise against simultaneous ingestion 
of alcohol and other CNS depressants. Withdrawal 
symptoms similar to those with barbiturates and 
alcohol have been observed with abrupt discontinua- 

a tion, usually limited to extended use and excessive 

. .. doses. infrequently, milder withdrawal symptoms 

"oe have been reported following abrupt discontinuation 
= of benzodiazepines after continuous use, generally at 

higher therapeutic levels, for at least several months. 

—— — After extended therapy, gradually taper dosage 

— Keep addiction-prone individuals under careful sur- 

— . veillance because of their predisposition to 
— habituation and dependence. 

DM Usage in Pregnancy: Use of minor tran- 

E quilizers during first trimester should 

I almost always be avoided because of 

ie increased risk of congenital malforma- 

tions as suggested in several studies. 

= Consider possibility of pregnancy when 

Be Eats instituting therapy; advise patients to 

be | A discuss therapy if they intend to or do 

T ES become pregnant. 

~ Precautions: |f combined with other psychotropics 

m or anticonvulsants, consider carefully pharmacology 
. — Qf agents employed; drugs such as phenothiazines, 

Narcotics, barbiturates, MAO inhibitors and other 

antidepressants may potentiate its action, Usual 

- precautions indicated in patients severely depressed, 

of with latent depression, or with suicidal tendencies. 

- A Observe usual precautions in impaired renal or 

—— hepatic function. Limit dosage to smallest effective 

~~ amount in elderly and debilitated to preclude ataxia 

- Or oversedation. 

E . Side Effects: Drowsiness, confusion, diplopia, 

A me patansion, changes in libido, nausea, fatigue, 

. — depression, dysarthria, jaundice, skin rash, ataxia, 
^. . Constipation, headache, incontinence, changes in 
ky K salivation, slurred speech, tremor, vertigo, urinary 
= — retention, blurred vision. Paradoxical reactions such 
- — as acute hyperexcited states, anxiety, hallucinations, 
m increased muscle spasticity, insomnia, rage, sleep 
= disturbances, stimulation have been reported; should 
|... these occur, discontinue drug. Isolated reports of 
— neutropenia, jaundice; periodic blood counts and 
— liver function tests advisable during long-term 
|». therapy. 

Dosage: Individualize for maximum beneficial effect. 
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Table 3.—Causes of Death After Gastrointestinal Surgery 
in the Elderly 


Elective Cases Emergency Cases 


Cause Incidence, Cause Incidence, 
of Death No. % of Death No. % 
Age Group: 50 to 60 yr 

Sepsis 4 0.6 Sepsis 

Myocardial 3 0.4 Myocardial 
infarction infarction 

Respiratory 2 0.3 Respiratory 5 4 
failure failure 


D 
Hepatic failure 1 vs Renal fail- 4 3.6 
ure 
1 qu 1 . 


Hemor- i 
rhage 

Age Group: 70 yr and Older 
Sepsis 9 3.3 Sepsis 9 
Myocardial 5 1.8 Respiratory 1 

infarction failure 
Respiratory Ischemic 

failure bowel 
Carcinomatosis 
Ruptured 

aortic aneu- 

rysm 


Renal failure 





emergency surgery in the group aged 70 years or older were 
associated with a complication of a preexisting condition, for 
which an elective procedure could have been undertaken. 

The major morbidity for the entire patient sample is given in 
Table 4. Wound complications (infection, dehiscence, etc) were 
essentially the same for all cases of elective surgery. There was a 
marked increase in wound complications associated with emergen- 
ey surgery (5.8% vs 3.3%, P < .05). Similarly, abdominal abscess 
formation was more frequently associated with emergency sur- 
gery. Cardiorespiratory problems (myocardial infarction, major 
arrhythmia, cardiac arrest, pulmonary embolus) were more preva- 
lent (2.7% vs 0.9%, P < .01) in the emergency-surgery group. The 
incidence of anastomotic complications was also significantly 
greater in the emergency-surgery groups (4.8% vs 1.8%, 
P<, .01). 

There were five deaths associated with elective procedures in 
the elderly due to myocardial infarct, significantly more than in 
the 50- to 69-year-old population. Interestingly, none of these 
patients had preexisting symptomatic myocardial disease. It is 
noted that sepsis, whether in elective or emergency cases, is age 
independent, and is the primary cause of mortality in this patient 
population. 


COMMENT 


Surgery in the geriatric population has attracted the 
attention of many investigators over the years. Brookes,’ 
in 1937, reported an overall mortality of 35% in his 
"abdominal operations," while Hay, in 1940, reported a 
mortality of 16%; Welch; eight years later, reported a 
mortality of 21%. With the evolution of modern surgery, 
high mortality continued to be reported.*-* In these reports, 
different factors are held responsible for the increased 
mortality and morbidity associated with aging. The 6.7% 
mortality reported here for elective procedures in patients 
aged 70 years and older is respectable in historical context, 
while the 20% mortality for emergency procedures com- 
pares favorably with, and represents an improvement on, 
many previous series. 
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Table 4.—Complications of Gastrointestinal 
Surgery in the Elderly 


Age Group, yr 


< 49, 50-69, > 70, 
Complication N = 260 N = 673 N = 269 


Elective Cases 
Wound 2:3" 3.2 4.5 


“Anastomosis” 2.3 1.8 1.5 
Cardiorespiratory 0.4 0.7 TP 


Abscess 0.8 0.9 


“Bleeding” 0.4 0.9 1.9 


“Incidental splenectomy” 0.8 0.9 ju 

Other 3.5 1.5 1.9 
Emergency Cases 

Wound 6.1 7.2 3.1 


6.1 
Other 3.0 1.8 





*Incidence, in percentage of aggregate cases by age group. 


Ziffren* recently published tables that gave surgical 
mortality in the elderly population. He does not distinguish 
elective from emergency situations and, thus, the tables 
are not generally applicable to other populations. 

In some ways, our combined series is comparable with 
that of Santos and Gelperin,’ who showed an overall 
mortality of 3.9% compared with 4.376 reported here. For 
their group of patients aged 70 years and older, however, 
the mortality associated with GI surgery was 20% com- 
pared with only 9% reported here. Palmberg and Hirsjarvi* 
report a mortality for GI surgery of 14.7%. Neither of these 
studies allows an assessment of the magnitude of inereased 
mortality associated with emergency situations. Our expe- 
rience shows there is almost a threefold increased risk 
associated with emergency GI procedures. Robins and 
Budden'* demonstrated that elderly patients have a 2.5- 
times greater risk of mortality in an emergency situation, 
similar to our results. In aggregate, their mortality in 
emergency cases is 21% compared with 20% for the current 
series. The correspondence between populations is difficult 
to define though the results are similar. Chronic pulmonary 
disease and acute respiratory failure were considered 
major contributing factors to both morbidity and mortali- 
ty, quite different from our observation. In 1967, Cogbill" 
reviewed the records of patients 65 years of age and older, 
in a Veterans Administration population and noted no 
major differences in mortality between emergency and 
elective procedures, with figures similar to those reported 
here. In addition, he noted that duration of anesthesia did 
not influence mortality. He did demonstrate an influence 
of chronic disease on mortality, a factor we have not been 
able to confirm for a similar patient population. Most 
importantly, he demonstrated that an acute concurrent 
disease was associated with a markedly increased mortali- 
ty. He cites this as a primary reason for undertaking 
elective surgery, before the problem arises as an emergen- 
cy. This is not dissimilar to the logic we have proposed 
regarding biliary tract surgery in the elderly.'? 
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Ulfasonic demonstratior of a space-occupying mass medial to the femoral vein was helpful. 


Editorial comment by Lloyd M. Nyhus, MD, Chicago 


Staple Suturing of the Colon Above the Peritoneal Reflection ............... LLL 191 


Richard F Brodman, MD, Harcld R. Brodman, MD, New York 


Thee were no anastomctic leaks in this series of stapled anastomoses. 


A Deviee te Simulate the Mechanical Component of Malignant Bowel Obstruction 


lan D -raser, MB, FRCS; Robert E. Condon, MD; William J. Schulte, MD; 


Jerome J. DeCosse, MD; Verne E. Cowles, Milwaukee 






E-itorial comment by Clarence S. Weldon, MD, St Louis 






THE AECHIVES SF SURGERY (ISSN 0004-0010) is published monthly by 
V the American Meca! Association, 535 N Dearborn St, Chicago, IL 60610, 
‘andis an official » «blication 5f the Association. Second-class postage paid 
at Chicago, IL 6C710-and at additional mailing office. 


HANGE OF ADGRESS: PCSTMASTER, send address changes to Helen 
Maz r, Director Circulation-Fulfillment. Notification of address change 
uld Dessenta east six weeks in advance, including both old and new 


s: and a maming label taken from the most recent copy. Include your 
ip code number. 


C3IFTION BATES: The rates for the ARCHIVES OF SURGERY are as 


A s icone rubber ring simulates the progressive colon obstruction produced by a malignancy. 


Acute æd Early Experimental Tricuspid Valvular Stenosis in Dogs ........... n 201 
Yasuc Morishita, MD; Robert A. Poirier, MD; James A. Terzian, MD, Syracuse, NY 


Isosted tricuspid valve narrowing must be very severe to produce hemodynamic changes. 









follows: for members of the AMA, $1.50, included in the annual member- 
ship dues; for nonmembers, $30 for one year, $56 for two years in the 
United States and US possessions; all other countries, $40 for one year, 
$76 for two years. Special yearly price to residents, interns, and medical 
students in the United States and US possessions, one year, $15; two 
years, $28. Address all subscription communications to Circulation Fulfill- 
ment Department. Phone: 312, 751-6079. 


ADVERTISING PRINCIPLES: Each advertisement in this issue has been 
reviewed and complies with the principles governing advertising in AMA 
scientific publications. A copy of these principles is available on request. 


Despite a general agreement with mortality figures in 
the literature cited here, there is clearly evolving a change 
in cause of death. In the Bonus and Dorsey series,’ 44% of 
mortality was related to sepsis and 24% related to cardio- 
pulmonary problems. In the Palmberg and Nirsjarvi se- 
ries, a disproportionately larger number of pulmonary 
emboli were seen. These results are at variance with our 
series for all age groups, where death is associated with 
sepsis, especially in the emergency situation. 

Addressing the issue of emergency abdominal opera- 
tions in patients older than 70 years, Blake and Lynn”? 
report a higher mortality for gastroesophageal and colon 
procedures, and lower values for biliary-tract procedures. 
The reported cause of death is cardiopulmonary problems 
in over 30% and sepsis in 21%, different from our experi- 
ence. Reported complications, on the other hand, are 
remarkably similar in magnitude and distribution to those 
of the present series. 

There has been little change in operative mortality for 
the elderly population over the past 30 years. On closer 
observation, a true decrease in the mortality associated 
with elective GI surgery is apparent, and a smaller 
decrease in mortality from emergency procedures seems 
real. Lack of population homogeneity in the available 
reports further confuses the issue. The reviewed series 
differ geographically and socioeconomically from the pres- 
ent report, making even our broad comparisons suspect. 

The patients in this series come from a reasonably 
homogenous population; they were stratified by age and 
operative site only. Others have shown that anesthetic, 
anesthesia time, and the presence of concurrent disease 
probably do not influence operative mortality. Mortality is 
influenced by an emergency operation, especially if the 
indication for operation is the result of an acute complica- 
tion of a disease known to be present (cholangitis, perfo- 
rated colon). 

Ours is not the first report of this problem, and we are 
not the first to advocate a more elective, aggressive, 
surgical approach to prevent this seemingly unnecessary 
mortality. Cogbill,'" reviewing a similar population, arrived 
at a similar conclusion. 

Elective surgery in any patient should not be undertaken 
lightly. When time permits, a full preoperative evaluation 
to define physiologic abnormalities is carried out. We 
screen all of the major physiologie systems to establish 
baseline values and determine deviations and abnormali- 
ties. Critical systems for review are the cardiac, hemody- 
namic, respiratory, oxygen transport, metabolic, and renal 
systems. Deviations are corrected as efficiently as possible 
preoperatively. This may require a more aggressive resus- 
citation in emergency situations. 

Of particular interest is correction of anemia and blood- 
volume problems, especially in the emergency situations 
but also in elective cases. Improvement of respiratory 
mechanies and correction of metabolic problems, especially 
reversal of catabolism, are primarily associated with elec- 
tive cases as they require time. Correction of anemia 
preoperatively and postoperatively provides more efficient 
oxygen transport at lower cardiac work; aggressive correc- 
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tion of anemia may have contributed to the decreased 
incidence of cardiac complications reported. During in- 
hospital evaluation, care is taken to maintain duid and 
electrolyte balance, correct any detected deficiencies, and 
avoid dehydration. The latter is a common consecuence of 
many diagnostic procedures (endoscopy, colon roentgeno- 
graphy, and intravenous pyelogram) and should be 
avoided. Dehydration leads to hemodynamic instability as 
well as altered renal function. Finally, all patients older 
than 70 years who are to undergo elective surgery are 
transferred to the surgical intensive care unit for 24 to 48 
hours immediately after operation. We consider this an 
important aspect of care, with a high yield in terms of 
decreased morbidity. This "antieipatory apprcach" to 
patient care seems a reasonable use of the resource. 
Palmberg and Hirsjarvi* reported that in their series 26% 
of the deaths occurred within 48 hours of operation. To 
prevent mortality, a stay in the surgical intensive care unit 
seems justified. 

Is elective surgery for the elderly justified in terms of 
life survival? This is an intriguing question that, unfortu- 
nately, we cannot answer directly. Andersen and Ostberg" 
have reviewed this issue for a much larger patient popula- 
tion; they have concluded that crude survival rates for 
elderly surgical patients, compared with a referenee popu- 
lation, are greater beginning about five years postopera- 
tively. In essence, by electively removing known disease, 
life survival is improved. 

Given that the risks of elective surgery can be decreased 
(minimized by meticulous attention to the details of man- 
agement), it seems reasonable to aggressively pursue 
surgically treatable disease in the elderly population. The 
risk of waiting, in our limited experience, increases the 
probability of complications, and associated with emergen- 
cy surgery for treatment of the complication there is an 
increased mortality. Based on our experience, the rationale 
for postponing elective operations in the elderly is sus- 
pect. 
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POLYGLYCOLIC ACID SUTURE. 


There have been synthetic 
absorbables before. There’s even 


.. been a coated synthetic 
. absorbable before. But there's 


i a Fi 


never been anything like the new 
DEXON PLUS suture. 

After 51⁄2 years of intensive 
testing, we've developed a 


- remarkable coating. It's made 


. from a surfactant called 
- Poloxamer 188. 


[Instead of staying at the suture 


- site for weeks or longer, as other 


coatings do, 97% of our coating 
is out of the wound in 7 hours, 
and out of the body within 3 
days. 


4 78 CAE rI $20. "4 
HOURS POST IMPLANTATION 


7 hours after implantation, C^ tracing 
of Poloxamer 188 shows less than 3% 
of the coating remaining on the suture 
or within 1 gram of the surrounding 
tissue. 


IT SLIPS, THEN GRIPS. 

When it comes in contact with 
body fluids, the DEXON PLUS 
suture coating becomes 
extremely slick. The result: 
exceptionally smooth tissue 
passage. 

With a coating this effective, 
we can use less of it. That's why 
it’s a mere 1/50th of a micron 
thick. The result DEXON PLUS 
sutures are softer and more 
flexible than sutures with thick, 
uneven coatings. 





Acute pain 
is no laughing matter. 


The first prescription for 
the first days of acute pain 


Empirin' c Codeine #3 


Each tablet contains: aspirin, 325 mg; plus codeine @ 
phosphate, 30 mg, (Warning — may be habit-forming). 

































































For the millions of patients who need the potency 
of aspirin and codeine for their acute pain. 


The pain of fractures, strains, sprains, burns and 
wounds is at its peak during the first three to four days 
following trauma. The potent action of Empirin € 
Codeine begins to work within 15 minutes of oral ad- 
ministration, an important advantage during this acute 
pain period. Empirin € Codeine has unique bi-level 
action to attack pain at two critical points: peripnerally 
at the site of injury and centrally at the site of pain 
awareness. 


For the most effective dosage in treating acute pain, 
begin with ...two tablets of Empirin € Codeine #2 or 


#3, every four hours. Titrate downward as pain sub- 
sides. 





EMPIRIN? with Codeine 


DESCRIPTION: Each tablet contains aspirin (acetylsalicylic acid) 325 mg plus codeine phosphate in one of the m 
following strengths: No. 2 — 15 mg, No. 3 — 30 mg, and No. 4 — 60 mg. (Warning — may be habit-forming ) ( 


CONTRAINDICATIONS: Hypersersitivity to aspirin or codeine 
WARNINGS: 


Drug dependence: Empirin with Codeine can produce drug dependence of the morphine type and, therefore, has the 
potential for being abused. Psychic dependence, physical dependence, and tolerance may develop upon repeated administra- 
tion of this drug and it should be prescribed and administered with the same degree of caution appropriate to the use of other 


oral, narcotic-containing medications. Like other narcotic-containing medications, the drug is subject to the Federal Con- 
trolled Substances Act 


Use in ambulatory patients: Empirin with Codeine may impair the mental and/or physical abilities reqwired for the 


performance of potentially hazarcous tasks such as driving a car or operating machinery. The patient using thisdrug should 
be cautioned accordingly 


Interaction with other central nervous system (CNS) depressants: Patients receiving other narcotic analgesics, genera! 
anesthetics, phenothiazines, other tranquilizers, sedative-hypnotics, or other CNS depressants (including alcohsl) concomi- 
tantly with Empirin with Codeine may exhibit an additive CNS depression. When such combined therapy is contemplated, the 
dose of one or both agents should be reduced 


Use in pregnancy: Safe use in pregnancy has not been established relative to possible adverse effects oa fetal develepment 
Therefore, Empirin with Codeine should not be used in pregnant women unless, in the judgment of the physician, the potential 
benefits outweigh the possible hazards 


PRECAUTIONS: 


Head injury and increased intracranial pressure: The respiratory depressant effects of narcotics and their -apacity to 
elevate cerebrospinal fluid pressure may be markedly exaggerated in the presence of head injury, other intracraniar lesions or 
a pre-existing increase in intracranial pressure. Furthermore. narcotics produce adverse reactions which may obscure the 
clinical course of patients with head injuries 


Acute abdominal conditions: The administration of Empirin with Codeine or other narcotics may obscure the 


di&gnasis.or 
clinical course in patients with acute abdominal conditions 


Allergic: Precautions should be taken in administering salicylates to persons with known allergies: patients with nasal 
polyps are more likely to be hypersensitive to aspirin. 


Special risk patients: Empirin with Codeine should be given with caution to certain patients such as the eidetly or 


ebilitated, and those with severe impairment of hepatic or renal function, hypothyroidism, Addison's disease. prostatic 
Hypertrophy or urethral stricture. peotic ulcer, or coagulation disorders. 


OVERSE REACTIONS: The most frequently observed adverse reactions to codeine include light-headedness, dizziness, 
f sedation, nausea and vomiting. These effects seem to be more-prominent in ambulatory than in nonambulatory patients and 


some of these adverse reactions may be alleviated if the patient lies down. Other adverse reactions include euphoria, 
lysphoria, constipation, and pruritus. 


he most frequently observed reactions to aspirin include headache, vertigo, ringing in the ears. mental confusion drowsi- 
BSS, Sweating, thirst, nausea, and vomiting. Occasional patients experience gastric imitation and bleeding with-aspirin. > 
amë patients are unable to take salicylates without developing nausea and vomiting. Hypersensitivity may be manifested by: 


in rash or even an anaphylactic reaction. With these exceptions, mast of the side etfects occur after repeated adreinistrge: 
tiofkof-large doses : X 


AGE AND ADMINISTRATION: Dosage should be adjusted according lo the severity of the pain and ihe response of 
i ^t may occasionally be necessary to exceed the usual dosage recommended below in cases of more severe pain oF 
ap lients who nave become tolerant to the analgesic effect of narcotics. Empirin with Codeine is given orally. 
“Pose lor Empirin with Codeine No. 2 and No. 3 is one or two tablets every four hours 
Wpirin with Codeine No. 4 is one tablet every four heurs ash 
DRUG INTERACTIONS: The CNS depressant 3 
effects of Empirin with Codeine may be f 
padcifive with that of other- CNS depressants. 
bee WARNINGS. jw ae 









And because our coating is 
more uniform, our smoothness is 
more consistent. 

In fact, DEXON PLUS sutures 
feel very much like gut during 
rundown. Knots are easy to 
reposition and won t lock 
prematurely. But once an 
adequate number of throws is 
placed, knots stay. 


1) Under61X 2) Magnified61X, 


magnification, ANOTHER currently 
DEXON PLUS available synthetic 
suture coating is absorbable suture 
sothin andeven, hasa thick, uneven 
it's virtually coating. 
invisible. 
IT STARTS OUT SMOOTHER 
AND ENDS UP STRONGER. 


Underneath our coating is a 
tighter braid made of finer 
filaments than you'll find in 
similar sutures. As a result, our 
suture is smoother and stronger 





even before the coating goes on. 

A highly uniform coating 
means there are fewer rough 
spots to catch against each other 
when you tie. So knots can be 
snugged down firmly, with less 
chance of breaking. 

After you've closed, 
DEXON PLUS sutures hold the 
wound securely during the 
critical healing period. Then the 
sutures, like their coating, 
disappear. 





of sizes, needled and non-needled. 


Both DEXON PLUS and DEXON “S” 
sutures are available in a wide variety 


PLUS OR “S”: IT’S UP TO YOI 

If you prefer to work with 
uncoated sutures, you'll be 
happy to know that we still offer 
DEXON? "S" sutures. They 
have the same smooth, strong, 
predictably absorbable braid as 
DEXON PLUS sutures — without 
the coating. - 

In other words, now you've 
not only got a truly absorbable 
coated synthetic. You've got a 
choice. 





See next page for complete produc: information. 


DAVIS*GECK 


Davis +Geck, Inc. 
Manati, PR. 00701 U.S.A. 





(C) Davis 4- Geck, 198] 






Skin grafts 





Abrasions 


Non- 


Abrasions ... burns... suture lines 
.. ulcers ... wherever drainage is à 
concern, the exclusive knit-mesh fabric 
and the coating of non-occlusive 
petrolatum emulsion permit rapid flow 
of exudates into absorbent dressing 
without wound dehydration. 

Helps prevent fluid accumulation 
which can encourage maceration, 
bacterial proliferation and infection. 

Removes easily from wound, 
minimizes pain and trauma of 
dressing changes, =" 
does not interfere 
with wound 
healing. 
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Lacerations 
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USP 
Petrolatum Gauze 


ADAPTIC* 
Non-Adhering Dressing 
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Photos clearly show the difference in 
porosity between the two dressings. 





Non-Adhering Dressing 


PRODUCTS INC. 


DAPTIC 


Reconstructive procedures 


adherence with porosity. 


Successor to petrolatum gauze . 
because its unique combination of high 
porosity, non-occlusivity and non- 
adherence makes ADAPTIC Non-Adherir 
Dressing the ideal primary dressing for 
virtually any draining wound. 


BAL. coo a 
*Petrolatum Gauze USP is specifically 
contraindicated wben an occlusive 
dressing would inhibit adequate 
wound drainage. 


To request further product informati 
— in the Continental U.S., call toll- 
free 800/631-3190 

(except in New Jersey. 

call 800/652-2826). 
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DEXON* "S" 
POLYGLYCOLIC ACID SUTURE 
SYNTHETIC, ABSORBABLE 


DEXON” PLUS 
POLYGLYCOLIC ACID SUTURE 
COATED WITH POLOXAMER 188 
SYNTHETIC Seopa 


DESCRIPTION: DEXON “S” polyglycolic acid Suture — 
Synthetic Absorbable, USP and DEXON PLUS poly- 
glycolic acid Suture — Synthetic, Absorbable, USP are 
homopolymers of glycolic acid, constructed of filaments 
finer than in an original DEXON Suture to provide opti- 
mal handling properties. DEXON PLUS Suture, in addi- 
tion, is coated with poloxamer 188, a surfactant. The coat- 
ing material is inert, non-collagenous, non- antigenic 

and non-pyrogenic. 

The sutures are sterile, inert, non-collagenous, non-an- 
tigenic, non-pyrogenic, and flexible. The braided and 
monofilament sutures are colored green to enhance visi- 
bility in tissue. DEXON “S” and DEXON PLUS braided 
sutures are also available undyed with a natural beige 
color. They are uniform in size and tensile strength, but 
are smaller in diameter than other absorbable surgical 
sutures of equivalent tensile strength. 


ACTIONS: When DEXON “S” Sutures or DEXON PLUS 
Sutures are placed in tissues, a minimal tissue reaction 
occurs which is followed by a microscopic layer of fibrous 
connective tissue which grows into the suture material. 


Absorption studies in animals show DEXON “S” Sutures 
and DEXON PLUS Sutures to be equivalent to original 
DEXON Sutures. Studies in rabbits revealed minimal ab- 
sorption at 7 to 15 days, significant absorption at 30 days 
and maximum resorption after 60-90 days. With 
DEXON PLUS Sutures, 80% to 97% of the coating was 
excreted in the urine during the first 3 days following im- 
nen in rabbits. The remainder was excreted within 
ays. 
Tensile strength, not being a function of the absorption 
rate, may vary from tissue to tissue depending in part on 
the rate of hydrolysis. The early tensile strength of 
DEXON "S" Sutures and DEXON PLUS Sutures is re- 
ported to be greater than that of comparable chromic cat- 
qut. In animal studies (subcutaneous tissue in rats) it has 
been shown that at two weeks post-implantation approx- 
imately 55% of the original tensile strength of a 
DEXON "S" or DEXON PLUS Suture remains, while at 
three weeks approximately 20% of its original strength is 
retained. 


INDICATIONS: DEXON "S" Sutures and DEXON PLUS 
Sutures are indicated whenever absorbable sutures and 
ligatures are employed. 


CONTRAINDICATIONS: DEXON *S" Sutures and 

DEXON PLUS Sutures are contraindicated where ex- 
tended approximation of tissues under strain must be 
maintained. 


WARNINGS: The safe use of this suture in neural tissue 
and in cardiovascular surgery has not been established. 


Under certain circumstances, notably orthopedic 
procedures, immobilization by external support may be 
employed at the discretion of the surgeon. 


Do not resterilize. Discard opened, unused sutures. 


PRECAUTIONS: Acceptable surgical practice should be 
followed with respect to drainage and closure of infected 
wounds. 


The knot with DEXON "S" polyglycolic acid Suture must 
be properly placed to be secure. kerio, place the first 
throw in precise position for the final knot using a double 
loop; tie the second throw square using horizontal ten- 
sion; additional throws may be used as desired. 


DEXON PLUS Sutures, which are treated to enhance 
handling characteristics, require the standard surgical 
technique of flat and square ties with additional throws if 
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Clinical Follow-up in 593 Patients 


J. Manly Stallworth, MD; George W. Plonk, Jr, MD; Jane B. Horne 


e Approximately 500,000 cases of pulmonary embolism 
appear each year in the United States, with most having clots that 
originated in the deep veins of the lower extremities. Since the 
clinical diagnosis of deep venous thrombosis (DVT) is accurate 
only half the time, a safe method that affords immediate and 
definitive diagnosis of DVT is urgently needed. One diagnostic 
technique now available is phleborheography (PRG). We exam- 
ined 1,076 patients (2,152 limbs) during the period of 1976 to 
1979. By performing PRG before hospital admission, 392 
patients who had negative study results were not hospitalized, 
resulting in an estimated savings of $960,400 and avoiding both 
the hazardous treatment and the stigma associated with a 
diagnosis of DVT. After one to three years of follow-up in 593 
patients (1,186 limbs) who had had negative results from PRG, 
only three (0.5%) have shown evidence of postphlebitic swelling 
and one (0.2%) has had pulmonary embolus. 

(Arch Surg 1981;116:795-797) 


n 1951, McLachlin and Patersen lamented the fact that 
the accuracy of the clinical diagnosis of deep venous 
thrombosis (DVT) was woefully poor. Unfortunately, 
more than two decades later, the clinical diagnosis of DVT 
still has an accuracy of less than 50%.’ The importance of 
recognizing DVT has been emphasized by several authors. 
One estimated that 142,000 deaths due to pulmonary 
embolism and 285,000 nonfatal cases occur each year. 
Another reported that one in 50 hospital patients has 
clinically recognized pulmonary emboli and up to one half 
of the cases of fatal pulmonary embolism in general 
hospitals occur in patients with good prognoses other- 
wise.’ 
Because it has been estimated that most pulmonary 
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Negative Phleborheography 


emboli originate in the veins of the lower extremities or 
the pelvis and that 78% of fatal emboli originate in the 
iliofemoral veins, early diagnosis of DVT is important. 
Several methods are now available, including intravenous 
(IV) contrast studies (phlebograms), which are considered 
to be the best method of diagnosing DVT. Although not 
totally accurate, they have become the yardstick for assess- 
ing the accuracy of noninvasive studies. Radioisotopic 
methods currently used include injection of fibrinogen 
tagged with iodine 125 or of albumin particles tagged with 
radioactive technetium.’ These methods, although attrac- 
tive in theory, are cumbersome and time consuming, and 
must be carried out by a radiologist while the patient is in 
the hospital. 

Noninvasive methods that can be carrièd out on either an 
inpatient or an outpatient basis include Doppler evaluation 
and various plethysmographic techniques. Doppler meth- 
ods are well established, readily available, and inexpensive. 
However, the variable results when performed by inexperi- 
enced technicians make Doppler studies sometimes unreli- 
able without ancillary tests. Plethysmographic techniques 
to measure blood flow were first described in 1876 and are 
still used as one of the most useful and accurate metheds of 
recording volumetric changes in the extremities.’ Pulsatile 
changes caused by the expansion of the part can be 
recorded using plethysmographic methods, or mean blood 
flow ean be measured by temporarily occluding the ve ns of 
the extremity and then recording the changes in vclume 
after release of the obstruction. Water-, air-, and mercury- 
filled devices have been described to measure volumetric 
changes in the limbs.* 

After using the Doppler method for several years, we 
reviewed other methods. We selected the air-filled plethys- 
mographie method (phleborheography [PRG]) to evaluate 
the lower limbs of patients with suspected DVT. 


MATERIALS AND METHODS 


Phleborheography relies on the principle that normal, cyclic, 
respiratory variations in venous pressures and volumes can be 
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Phleborheography (PRG), February 1976 Through 
December 1979 











Outpatients, Inpatients, Total, 
PRG Result No./ 96 No./% No./% 
Acute 20/4 98/16 118/11 
Partial 46/10 74/12 120/11 
Total 458 618 1,076 






recorded as venous waves throughout the extremities.” The 
recording technique consists of applying pneumatic cuffs around 
the thorax and lower extremities at various levels while the 
patient is supine and in reversed Trendelenburg’s position. The 
PRG also relies on the fact that compressions of the extremity 
distally by one or more of the cuffs causes a rise in baseline 
tracings if venous obstruction is present. 

During the past four years, 1,076 patients (2,152 limbs) have 
been examined in our vascular laboratory using PRG methods, 
either because of clinical evidence of DVT that involved the lower 
extremities, or in a search for the point of origin of a clot in 
patients with lung-scan evidence of pulmonary emboli. We relied 
heavily on Cranley’s experience with PRG methods as far as 
accuracy was concerned,’ and suggested that phlebograms be 
performed only on those patients with equivocal findings. Thirty- 
nine patients in the series underwent roentgenographic studies, 
most of which were ordered by the referring physicians because 
they did not rely on the PRG findings, especially in cases where 
clinical signs strongly suggested DVT. 

Because of a written personal communication from Dr Cranley 
(July 10, 1978) that some patients with negative PRG results 
subsequently suffered pulmonary emboli, we reviewed the records 
of all patients who had abnormal lung scans, to determine if any 
had had emboli after negative results from PRG studies. There 
were 63 patients who had had microsphere-injection lung scans. 
Although 44 scans were compatible with PRG findings, 22 showed 
evidence of pulmonary emboli in patients with a negative PRG 
finding. A six-month follow-up was carried out on 704 patients 
(1,408 limbs). Either the patients were seen by the authors or the 
referring physician was contacted, in an effort to determine if any 
patient had pulmonary emboli or postphlebitic sequelae after 
negative PRG findings. 


RESULTS 


From February 1976 to December 1979, 1,076 patients 
(2,152 limbs) were examined in the vascular laboratory by 
PRG methods either because of clinical evidence of DVT 
that involved the lower extremities or because of pulmo- 
nary emboli demonstrated by lung scans (Table). Of these 
patients, 118 had evidence on PRG of acute DVT, 120 
showed partial obstruction, and 838 (78%) had negative 
results with PRG studies. There were 458 outpatient 
examinations, of which 20 showed acute DVT by PRG, 46 
showed partial obstruction of the deep venous system, and 
392 (86%) showed no evidence of deep venous involvement. 
Of the 618 patients in the hospital at the time PRG was 
performed, 98 were believed to have DVT, 74 had partial 
obstruction, and 446 (72%) had negative results with 
PRG. 

Thirty-nine patients in the series had phlebograms 
taken. Of these, 24 had no evidence of DVT by PRG or IV 
contrast studies and 13 had obstruction indicated by PRG 
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and confirmed by roentgenographie studies. The phlebo- 
grams of only two patients did not agree with PRG 
findings. One patient had a normal phlebogram and the 
PRG results were interpreted as showing partial (chronic) 
venous obstruction with good collateral flow (false-posi- 
tive). The other patient, who had a negative PRG result 
and a positive phlebogram, had been in an automobile 
accident the day before testing and had a large hematoma 
of the injured calf region and ecchymoses that extended 
downward behind the malleoli. Review of the films indi- 
cated extrinsie compression of the veins, but no positive 
evidence of thrombosis; this patient, however, was consid- 
ered to have had a false-negative result for purposes of this 
report. 

Sixty-three of the patients who were in the hospital 
underwent microsphere-injection lung scans. Although 41 
scans were compatible with PRG findings, 22 showed 
evidence of pulmonary emboli and these patients had 
negative results from PRG during a search for the source 
of the clot. Twelve (55%) had no leg symptoms and nothing 
to suggest clinically the presence of DVT. Two patients 
had positive lung scans, but repeated scans performed two 
to ten days later were considered negative. Two patients 
were known to have superficial thrombophlebitis at the 
time of PRG, one of whom had had leg pain prior to 
admission but no residual signs of obstruction at the time 
PRG was performed. One had had cellulitis as a cause of leg 
pain, and another had had symptoms of drug withdrawal, 
with multiple generalized complaints. Four patients were 
believed to have had primary pulmonary thrombi asso- 
ciated with intravascular coagulopathy. 

Of the 262 patients in the hospital with clinical evidence 
of DVT who were receiving treatment with heparin at the 
time PRG was performed, only 97 had evidence of DVT 
from PRG, whereas 165 (63%) being treated for DVT had 
no evidence from PRG of DVT. 

At least six months of clinical follow-up has been carried 
out on 704 patients. Of the 593 patients with negative PRG 
findings, three (0.5%) showed signs of venostatic sequelae 
and one (0.2%) had pulmonary embolism. After preliminary 
follow-up in February 1979, 245 more negative PRG results 
have been added to our studies. Detailed follow-up has not 
been completed on these patients, but in this relatively 
small medical community any laboratory results that do 
not correlate with clinical findings are usually reported to 
the laboratory director. 


COMMENT 


Phleborheography is readily available for inpatient or 
outpatient studies. The test is noninvasive, mobile, and 
gives immediate and objective results. It is inexpensive 
and can be carried out by paramedical personnel. Accuracy 
rates have been reported to be 96% to 98%. 

In any situation where DVT is suspected, the use of 
multiple noninvasive methods (ie, PRG and Doppler exam- 
ination) adds to the accuracy of the diagnosis. When doubt 
persists because of overwhelming clinical signs of 
thrombophlebitis with negative PRG, phlebograms are 
indicated, because an exact diagnosis is paramount for two 
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reasons: (1) if there is an obstruction, the patient must be 
treated accordingly, and (2) if there is no DVT, it is 
important to avoid a recorded diagnosis of DVT on the 
patient's reeord because of its implications. This is impor- 
tant at the time of illness as well as in future years, when 
the insecurity of pregnancy, hormonal therapy, major 
operations, and the inability to secure rider-proof insur- 
ance is considered. 

It has been reported that microsphere scans alone have 
an accuracy of only 40% when compared with angiograms." 
In reviewing the 37 patient records in detail, none had 
angiograms and only one had a ventilation scan. It is 
interesting that only one patient (0.2%) had evidence of 
pulmonary emboli after negative PRG finding. This 
patient was known to have superficial thrombophlebitis at 
the time PRG was performed, and it is thought that the 
clot migrated from the superficial veins to lodge in the 
lung. Superficial thrombophlebitis cannot be diagnosed by 
PRG or any other noninvasive method. 

Treatment of DVT is not only hazardous, but costly. 
Sixty-three percent of the 446 patients who were being 
treated in the hospital with bed rest and heparin had no 
PRG findings indicative of DVT. It is impossible to 
estimate how many of these patients were discharged 


after negative PRG findings and how many continued to 
receive treatment. Likewise, it is impossible to estimate 
the risks and costs that would have been saved by ruling 
out DVT as a cause of their symptoms. 

By performing preadmission PRG examination on 458 
outpatients, the 392 with negative results were not hospi- 
talized. This resulted in an estimated savings of 5,488 
hospital days and $960,400 during the period cf 1976 
through 1979. The latter figure is based on a per diem rate 
of $175 in South Carolina, and would undoubtedly be much 
higher in states such as New York, where the average per 
diem rate is more than $250.'^ Even more importantly, the 
stigmata associated with a diagnosis of DVT in these 392 
patients were avoided because of preadmission PRG exam- 
ination. 

The importance of an accurate diagnosis of DVT lies in 
the facts that (1) anticoagulant treatment is hazardous 
(heparin eauses more complications than any other drug 
used in present-day hospital practice), (2) those patients 
with proved DVT must receive vigorous treatment to 
prevent complications of pulmonary embolism or death, 
and (3) the stigmata associated with a diagnosis of DVT 
can be avoided. 
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Invited Editorial Comment 


Can management of DVT be based primarily on noninvasive 
diagnostic tests? Some surgeons maintain that only venography is 
sufficiently aceurate and that serious complications may result 
from overlooking small or nonocclusive clots, especially in the 
clinical experience with PRG reported here by Stallworth et al. 
The incidence of thromboembolic complications was only 0.7% in 
593 patients suspected of having DVT, but not treated because of 
negative PRG findings. (Similarly, the incidence of thromboem- 
bolic complications was only 0.2% in 690 patients not treated for 
DVT because of negative-impedance plethysmography in our own 
laboratory.) 

Some surgeons rely only on clinical diagnosis for management 
of DVT. They should be alarmed by the authors’ finding that there 
was no evidenee of DVT in 63% of the patients receiving treat- 
ment with potentially hazardous anticoagulants on clinical 
grounds alone. (Correspondingly, in our laboratory there was no 
venographic evidence of DVT that required anticoagulant therapy 
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in 65 of 100 patients suspected of having DVT on clinical grounds 
alone.) 

Noninvasive procedures of great accuracy are now availaole for 
the diagnosis of DVT. Venography is hard to justify for routine 
diagnostic use because of its expense, inconvenience, and possible 
risks, as well as the likelihood that venograms performed by 
inexperienced radiologists may actually be less accurate tham some 
noninvasive tests. Clinical diagnosis is highly inaccurate anc often 
puts the patient in jeopardy, both from undiagnosed DVT and 
from unnecessary anticoagulation therapy. The large clinical 
experience reported in this article strongly supports the concept 
that reliable noninvasive tests, such as PRG or negative- 
impedance plethysmography, may be used as the primary basis for 
management of DVT. 

H. BROWNELL WHEELER, MD 
Worcester, Mass 
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-  gtics (with resulting prolongation of drug half-life) has been reported. 


= Precautions: Although Mando! rarely produces alteration in kidney 

— function, evaluation of renal status is recommended, especially in seriously 

-~ ill patients receiving maximum doses. 

~ Prolonged use of Mandol may result in the overgrowth of nonsusceptible 

4 organisms. Careful observation of the patient is essential. If superinfection 

-occurs during therapy, appropriate measures should be taken. 

-  Nephrotoxicity has been reported following concomitant administration 

| efaminoglycoside antibiotics and cephalosporins. 

—. A false-positive reaction for glucose in the urine may occur with 

EA - Benedict's or Fehling's solution or with Clinitest* tablets but not with Tes- 

~ Tepe* (Glucose Enzymatic Test Strip, USP, Lilly. There may be a false- 
positive test for proteinuria with acid and denaturization-precipitation 


[^£ $5. 


. EA 4 
E ay a with other broad-spectrum antibiotics, hypoprothrombinemia, with or 
. without bleeding, has been reported rarely, but it has been promptly reversed 
"m. by administration of vitamin K. Such episodes usually have occurred in 
- . elderly, debilitated, or otherwise compromised patients with deficient stores 
"o of vitamin K. Treatment of such individuals with antibiotics possessing 
E > significant gram-negative and/or anaerobic activity is thought to alter the 
|» number and/or type of intestinal bacterial flora, with consequent reduction 
| in Synthesis of vitamin K. Prophylactic administration of vitamin K may be 
= indicated in such patients, especially when intestinal sterilization and 





























































|. surgical procedures are performed. 
LAG | E ~ Usage in Pregnancy — Safety of this product for use during pregnancy 
— has not been established. 

.. Usage in Infancy — Mandol has been effectively used in this age group, 

- . but all laboratory parameters have not been extensively studied in infants 
" between one and six months of age; safety of this product has not been 

~ established in prematures and infants under one month of age. Therefore, if 
= Mandol is administered to infants, the physician should determine whether 
. the potential benefits outweigh the possible risks involved. 


|. Adverse Reactions: Hypersensitivity —Maculopapular rash, urticaria, 
l eosinophilia, and drug fever have been reported. These reactions are more 
likely to occur in patients with a history of allergy, particularly to penicillin. 
Blood — Thrombocytopenia has been reported rarely. Neutropenia has 
been reported, especially in long courses of treatment. Some individuals 
have developed positive direct Coombs tests during treatment with the 
4 cephalosporin antibiotics. 
4 Liver — Transient rise in SGOT, SGPT, and alkaline phosphatase levels has 
s been noted. 
Mw Kidney — Decreased creatinine clearance has been reported in patients 
i with prior renal impairment. As with some other cephalosporins, transitory 
elevations. of BUN have occasionally been observed with Mandol; their 
frequency increases in patients over 50 years of age. In some of these cases, 
there was also a mild increase in serum creatinine. 
Local Reactions —Pain on intramuscular injection is infrequent. Throm- 
bophlebitis occurs rarely. [062679] 


, Additional information available 
gi S, to the profession on request. 

is Eli Lilly and Company 

a Indianapolis, Indiana 46285 
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Send manuseripts by first-class mail to the Chief Editor, Arthur 
E. Baue, MD, PO Box 5614, Kilby Station, New Haven, CT 06519. 
Manaseripts arerecewed with the understanding that they are not 
umie simultaneous consideration by another publication. 
Leee»ied manuseripts become the permanent property of the 
FEOHIVES and may nct be published elsewhere without permission 
fom the publisher (AMA). 


in view of the provisions of The Copyright Revision Act of 1976, 
efective Jan 1. 1978, the author(s) of manuscripts, including correspon- 
dace and brief communications, will be required to sign and date the 
faliowing statement: “Im consideration of the American Medical 
Association’s taking actian in reviewing and editing my submission, the 
a uther(s) undersigned he-eby traasfers, assigns, or otherwise conveys 
al cepyright ownership to the AMA in the event that such work is 
peblished by the AMA” We regret that transmittal letters not 
cemtaning the foregoing language signed by all authors of the 
Submission wil! necessitate delay in review of the manuscript. 


Author Responsibility.—A!l aceepted manuscripts are subject to 
copy diting. The author will receive an edited typescript rather 
tham galley proofs for approval The author is responsible for all 
Statements in his werk, including changes made by the copy 
ecicor. 

Te-ignate or author as correspondent and provide his address 
am telephone number. Order reprints at the time the typescript is 
rceturmed after editorial processing. Specify address to which 
requests fer reprints should be sent. 


Manuscript Pseparation.—Submit an original typescript and two 
hiz5-cuality capies for tae entise manuscript. All copy (including 
references, legends, and tables) must be typed double-spaced on 
206 > 27.9-cm 49/2 x :1-in), heavy-duty white bond paper. Ample 
margias of at last 25 em (1 in) should be provided. If a word 
pr»essor is used, do not justify lines. 

Refor to patients by number (or, in anecdotal reports, by 
fic iticus given names). Real names or initials should not be used 
in the text, tables, or illustrations. 


Titles:—Titles should be short. specific, and clear. They should 
no exceed 42 rharacte^s per line, including punctuation and 
spaces anc be limited to two ines, if possible. The title page 
sheuld include zhe fuil names and academic affiliations of all 
au hors, the adess towhich requests for reprints should be sent, 
anf if the manuscript was presented at a meeting, the name of 
the organizatior, place. and date on which it was read. 


Style of Writimg.—The s-yle of writing should conform to accept- 
abe English usage and syntax. Slang, medical jargon, obscure 
ab ;»ewations, and abbreviated phrasing are to be avoided. 


In?omned Consent.— Mar useripts reporting the results of experi- 
menta. investigations or human subjects must include a state- 
ment t5 the effeet that informec consent was obtained after the 
nature of the procedure(s) had been fully explained. 


Aibstzact.— Provide an abstract |135-word maximum) of the arti- 
cle-inc uding stacements »f the problem, method of study, results, 
enc comelusions. The abstract replaces the summary. 


Fefesences.— List references in consecutive numerical order (not 
alp sabetically). Cnce a reference is-cited, all subsequent citations 
shoaid se to the original number. All references must be cited in 
thest-x- or tables. Unpubl shed data and personal communications 
shomd aot be listed as references. References to journal articles 
showid nclude (1s auther(s), (2) title, (3) journal name (as abbre- 
viated n Jndex Medicus), (4) year, (5) volume number, and (6) 
incEisive page numbers, im that order. References to books should 
incladex 1) author(s), (2) chapter title (if any), (3) editor (if any), (4) 
title wf book, (5) year, (6) city, and (7) publisher. Volume and 
edition numbers, specific pages, anc name of translator should be 
inclades when appropriate. The author is responsible for the 
accuracy and completeness of the references and for their correct 
text citation. 
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- units may also be given parenthetically if the measurements were 


originally done in English units. 

Illustrations.—Use only those illustrations that clarify and aug- 
ment the text. Submit illustrations in duplicate, unmounted and 
untrimmed. Do not send original artwork. Send high-contrast 
glossy prints (not photocopies). Figure number, name of senior 
author, and arrow indicating “top” should be typed on a gummed 
label and affixed to the back of each illustration. All lettering must 
be legible after reduction to column size. Artwork submitted for 
publication may be relettered to achieve uniformity of lettering 
style throughout the journal. Magnification and stain should be 
provided when pertinent. Illustrations should preferably be in a 
proportion of 12.7 x 17.3 em (5 x 7 in). 

An experienced medical illustrator should be employed whenev- 
er possible for the preparation of all artwork. Tamplate lettering 
or preset type is preferred to hand-lettered labels. If halftone - 
artwork with labels is submitted, affix type and leaders to a clear h 
acetate overlay registered to the base drawing. Labels and leaders _ 
should be applied directly to the drawing board surface if the — 
artwork consists only of line ink technique. B 

Illustrations in full color are accepted for publication if the 4 
editors believe that color will add significantly to the published 
manuscript. The ARCHIVES will pay part of the expense of repro- = 1 
duction and printing color illustrations, the remainder to be borne  - 
by the author or his sponsor. After deducting the ARCHIVES | 
contribution, the author’s share is $275 for up to six square- 
finished illustrations that can be arranged on a one-page layout. 
Any additional illustrations or special effects will be billed to the 
author at cost. Positive color transparencies (35 mm preferred) n". 
must be submitted for an evaluation. Do not send color prints. an 
unless accompanied by original transparencies. All transparencies © 
should be carefully packed and sent with the manuscript. ] 

Legends.—Legends should be typed double-spaced, beginning on l 
a separate sheet of paper. Length should be limited to a maximum — - 
of 40 words. 3 


Photographic Consents.—A letter of consent must accompany all 
photographs of patients in which a possibility of identification — 
exists. It is not sufficient to cover the eyes to mask identity. ws 

Acknowledgments.— Illustrations from other publications must be — 
acknowledged. Include the following when applicable: author(s),  — 
title of article, title of journal or book, volume number, page(s),  — 
month, and year. The publisher's permission to reprint should be — 
submitted to the ARCHIVES after the manuscript has been formally E 
accepted. a 

Statistical Review.—Manuscripts containing statistical evalua- $ Kss. 
tions should include the name and affiliation of the statistical a i 
reviewer. p 

Tables.—Each table should be typed double-spaced, including all 2I» 
headings, on a separate sheet of 21.6 x 27.9 em (8% x lli -. 
paper. Do not use larger size paper. If a table must be continued, E 
use a second sheet and repeat all heads and stubs. Each table must — — 
have a title. I 


: Correspondence and Brief Communications.—The editor will be 
pleased to receive letters that pertain to material published in the 
ARCHIVES and brief communications concerning other matters of E 
interest to its readers. Such contributions should be 250 words or E. 
less, typewritten, double-spaced, and clearly marked "For Publica- - i» 
tion." No more than two references are permitted and illustrations MI 


or tables are acceptable only when essential to the message. i 
News and Announcements.—Brief notices may be submitted of — 


meetings, seminars, or symposia that are of interest to the readers - 
of the ARCHIVES. News items of appointments, promotions, and 
developments in the field of surgery and related disciplines are 


invited. 


Brief Clinical Notes.— The ARCHIVES welcomes the submission for 
review of Brief Clinical Notes. These are to consist of no more than 
400 words, two references, and one illustration. The Synopsis- 
Abstract should not exeeed 80 words. 


Uniform Requirements.—Further details on manuscript prepara- 
tion are given in the document Uniform Requi rements for Manu- 
scripts Submitted to Biomedical Journals prepared by the Inter- 
national Steering Committee of Medical Editors. Reprints of this 
document are available by directing requests to this journal: 
Scientifie Publications, 535 N Dearborn St, Chicago, IL 60610. 
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Now, more consistent 
test results provide more 
confident monitoring. 


New 

- ABBOTT CEA 
Solid Phase Immunoassays for 
Carcinoembryonic Antigen 


The exceptional precision of the new ABBOTT CEA ing of your cancer patients. It has demonstrated 








has been proven in millions of assays worldwide. It excellent equivalence and trend agreement with 

has become the established assay for cancer monitor- earlier CEA technology. ? 

ing internationally and is now gaining rapid accept- The improved ease of use of ABBOTT CEA allows 

ance in the U.S. the assay to be performed in less than one day using 
This improved precision and reliability is the re- either serum or plasma. 

sult of proven solid phase technology developed by Learn why many leading cancer reference certers 

ABBOTT DIAGNOSTICS. It offers unexcelled sensi- and major laboratories have switched to ABBOTT 

tivity and specificity which provide values you can CEA. A comprehensive new educational monograph, 

use with confidence in monitoring your patients’ "Solid Phase Immunoassay for CEA: Clinical and 

trends. With ABBOTT CEA there is less risk of inter- Laboratory Experience,” is now available. To receive 

pretation error due to assay variability. your copy, plus further information about ABBOTT 


Ask your laboratory how the ABBOTT CEA assay CEA, please telephone Dr. Robert B. Rombauer toll 
can be easily implemented for uninterrupted monitor- free.. . 800-323-9100. 


References: 

1. FDA Drug Bulletin, Volume 11 (1):6, 1981. 

2. Summary of Safety and Effectiveness for Abbott Laboratory 
Tests for Carcinoembryonic Antigen, FDA, 1980. 


The concentration of CEA in a given specimen determined with 
assays from different manufacturers can vary due to differences in 
assay methods and reagent specificity. The results reported by the 
laboratory to the physician must include the identity of the CEA 


assay used. Values obtained with different assay methods cannot 
be used interchangeably. If in the course of monitoring a patient 
the assay method used for determining CEA levels serially is 
changed, additional sequential testing should be carried out to 
confirm baseline values. 
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"Nutritional benefits are realized early when 

the needs are greatest. Although the present study 
did not compare intrajejunal feeding with total 
parenteral nutrition, the nutritional benefits appear 
to be equal or better, and almost all the hazards 

of total parenteral nutrition are avoided." 


—Hoover, HC Jr, Ryan, JA, Anderson, EJ, and Fischer, JE: 
Nutritional benefits of immediate postoperative jejunal 
feeding of an elemental diet. Am J Surg 139:153 (Jan) 1980. 
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the enteral route... 
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postoperative nutrition 
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eminent surgeons. To view these films, contact your Norwich-Eaton Representative or write PHARMACEUTICALS 
directly to Norwich-Eaton Pharmaceuticals, Norwich, NY 13815. N ich. New York 13815 

Norwich, New York 13815 
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Predominant Role of Bile in Modulation of 


Early Postresectional Enteric Hyperplasia 


Onno T. Terpstra, MD; Eva Peterson Dahl, MD; Paul C. Shellito, MD; Ronald A. Malt, MD 


e Pancreaticobiliary secretions modulate compensatory hy- 
perplasia after proximal small-bowel resection. To investigate 
the individual contributions of bile and pancreatic juice, levels of 
nucleic acids in ileal mucosa of the rat were examined 48 hours 
after performance of jejunectomy with selective exclusion of bile 
or pancreatic juice. Exclusion of bile alone inhibited the postre- 
sectional increase in levels of RNA and DNA. Exclusion of 
pancreatic juice (but provision of bile) did not inhibit a rise in 
ileal RNA or DNA levels after jejunectomy. Presence of bile 
seems to be one of the major elements in the early stages of 
adaptive hyperplasia of the ileum. 

(Arch Surg 1981;116:800-802) 


lthough pancreaticobiliary exocrine secretion normally 
participates in maintaining ileal anatomy and in 
moderating adaptive hyperplasia in the rat,” limited ileal 
hyperplasia can occur after jejunectomy despite the initial 
absence of bile and pancreatic juice from the gut. In 
experiments designed to distinguish the individual roles of 
bile and pancreatic juice by infusion into an isolated 
segment of rat ileum, an infusion of pancreatin or of an 
aqueous extract of fresh hog pancreas increased villous 
height, but an infusion of fresh hog bile did not.* When 
either endogenous bile or the entire pancreaticobiliary 
secretion is diverted to mid-small bowel, each initially 
produces the same amount of ileal hyperplasia; persistent 
hyperplasia beyond one week, however, requires the entire 
pancreaticobiliary effluent.’ Selective exclusion of bile or 
pancreatic juice now shows that the early stages of postre- 
sectional ileal hyperplasia can occur in the absence of 
pancreatic juice, but not in the absence of bile. 


MATERIALS AND METHODS 


Male Sprague-Dawley rats (N = 296) weighing 200 to 220 g 
arrived in two shipments. The first group was randomly assigned 
to one of four experimental subgroups for investigation of effects 
of biliary exclusion, and the second group was assigned for 
investigation of pancreatic exclusion. Operations were performed 
between 8 AM and 12 PM under light anesthesia with ether. Rats 
were fed rat chow and water until the time of operation. After- 
wards, food, but not water, was withheld for 24 hours. 

For the biliary exclusion (BE) procedure, immediately before an 
intestinal operation the bile duct was ligated in the liver hilum 
above the entry of the highest pancreatic duct (Fig 1). Total 
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absence of bile from the gastrointestinal tract is apparently 
possible only in this way. When external fistulization is 
attempted, rats ingest bile draining from the stoma. 

In the BE and transection (BET) procedure, the jejunum was 
transected 2 cm distal to Treitz’ ligament and rejoined with an 
end-to-end anastomosis using 6-0 silk sutures. For the BE and 
resection (BER) procedure, the proximal 50% (45 em) of the small 
bowel was resected, followed by anastomosis. For the normal and 
transection (BNT) procedure, the bile duct was exposed but not 
ligated, and the jejunum was transected and rejoined. In the 
normal and resection (BNR) procedure, however, the bile duct was 
exposed and 50% proximal resection was carried out. 

For pancreatic exclusion (PE), immediately before an intestinal 
operation the bile duct in the hilum was cannulated with PE-50 
tubing above the entry of the highest pancreatic duct and was 
routed into the duodenum. Because the rat pancreas has two large 
exocrine ducts and eight to 15 small ducts that empty exclusively 
into the bile duct rather than the duodenum,* pancreatic secretion 
was excluded by isolating the distal common pancreaticobiliary 
duct between ligatures of 5-0 silk and dividing it proximal to 
Vater's papilla (Fig 2). 

Rats undergoing PE and transection (PET) and PE and resec- 
tion (PER) received treatment that resembled BET and BER. 
Exposure of the pancreaticobiliary duct without ligation followed 
by jejunal transection (PNT) was analogous to BNT, and PNR was 
analogous to BNR. 


Collection of Samples 


Rats were killed 48 hours after operation by cervical dislocation 
between 8 AM and 12 PM. Immediately after death, the small bowel 
was removed and flushed with ice-cold isotonic saline solution. A 
5-cm segment of bowel, measured under constant tension of 5 g 
over a single pulley, was cut from the center of the ileum. The 
segment was opened longitudinally over an ice-cold glass plate, 
and the mucosa was scraped from the muscularis with a glass 
slide.* The mucosa was then frozen in liquid nitrogen within ten 
minutes of death. Scrapings were preserved at —70 °C until the 
time of subsequent analysis. When examined by light microscopy, 
representative specimens of intestinal wall revealed few crypts 
remaining after removal of the mucosa. 


Analytical Techniques 


Levels of RNA and DNA in mucosal samples were determined 
by the method of Scott et al’ as modified by Hinrichs et al.'^ Spot 
checks of intestinal crypt-cell grain counts by autoradiography 
after injections of (tritium-methyl)-thymidine confirmed the va- 
lidity of the assays of radioactivity in DNA. 


Statistics 


Significance was tested by Student's t test for unpaired data," 
using the one-tailed test in comparing resection with transection 
and the two-tailed test in comparing animals with biliary or 
pancreatic exclusion with those not having exclusion. 
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Editoria. 


The Intestinal Anastomosis With the 
End-to-End Stapling Instrument 


B 197%, a stapling instrument for circular, inverted, 
stapled ead-to-end anastomosis (EEA) was introduced 
for clinical us» in the United States. Primarily designed for 
lew colorectal anastemoses, the EEA instrument is also 
used at other sites, including esophagus, stomach, and 
small intestire. The surgical technique has been described 
ir detail in several recent reports by Goligher et al, 
Nance,’ and Eavitch and Steichen.’ 


BACKGROUND 


The device has a host of interesting forebears. In the 
12th century, Roger of Palermo is said to have performed 
intestinal anastomoses over thin tubes of elder. In 1892, 
Jean B. Murphy in-roduced his "Murphy Button" for 
janing divided portions of the intestinal tract without 
suture. W. S. Halsted in 1910, introduced a concept and a 
pretotype in&rument remarkably similar to the modern 
irstrument* tor his so-called bulkhead anastomosis; but 
lazing modern technology, he never carried it beyond the 
experimental stage. Devices to facilitate or perform low 
edorectal anastomoses were also described by Balfour in 
1£1* and Loexhart-Mummery in 1934.5 Sugarbaker, Hal- 
lexoeck et al," and Brummelkamp" have designed similar 
devices. It remained for the Russian Scientific-Research 
Institute ef Experimental Surgical Apparatus and Instru- 
ments in Moscow to devise the first modern stapling 
instrument fer EEA in 1960. It was this instrument 
(Russian mocel 249) that was reported first in the 
AECHIVES in 1975." 

By 1977, a US version of the apparatus (Auto Suture 
EEA; US Surzieal Corp) was marketed, with improved 
staples (a double row of staggered, stainless-steel staples) 
en^iesed in a «isposable loading cartridge with a circular 
cu-tang knife end anvil. Despite the undoubted usefulness 
of cis instrument and the enthusiastic reports of its safety 
and efficacy," an appraisal is now due not only of the 
pregress madean the past three years, but also of the perils 
enčailed in gas.rointes-inal (GI) anastomoses performed in 
this manner. 


RESULTS 


The reported progress indicates that the instrument 
perierms a secare, reliable anastomosis of excellent tensile 
strength. It alows low anastomoses to be performed in 
areas of diffieult accessibility, such as the narrow male 
pelwis, thus permitting anastomoses within 2 to 3 em of the 
dentate lime. It obviates the necessity of routine, compli- 
mentary colostomy, sirce the risk of anastomotic leakage 
has deen lessened. 
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Progress and Problems, 1980 


In addition to the major principles of instrument use, 
considerable progress has also been made in the more 
mundane details of operative technique. These have not 
been well described, or still remain "trade secrets” in the 
hands of a few. The importance of proper positioning of 
the patient, meticulous preoperative cleansing of the colon, 
and careful inspection of the disposable cartridges that 
contain the staples and blade has often been learned more 
by untoward experience rather than adequate instruction. 
“Sizers” have been devised to gauge the size of the 
intestinal lumen and the choice of the appropriate car- 
tridge. Development of the all-important purse-string 
suture has progressed not only in mode of placement, but 
in type of suture material used. The classic purse-string 
suture is not practical; nor is the modified Furniss clamp, 
designed for this purpose by the manufacturer, uniformly 
effective. The “compleat” surgeon has learned that the 
ordinary continuous whip stitch, using 2-0 monofilament 
suture (Prolene), is the ideal purse-string suture for snug 
securing of the intestine to the instrument. 

Technical improvements have also been made in advanc- 
ing the instrument into the bowel lumen, as well as its 
withdrawal, without danger of anastomotic intussuscep- 
tion or disruption. The details of these maneuvers require 
further elaboration in descriptions of instrument use. 

Finally, there has been considerable progress in inspec- 
tion and testing for anastomotie integrity at the time of 
operation. Methods include distending the anastomotie line 
with dyed fluid, filling the pelvis with fluid and detecting 
leaks by escaping bubbles, or détecting leaks by direct 
inspection of the anastomosis with the proctoscope inter- 
nally or with an illuminated dental mirror or endoscope 
externally. The latter methods are especially useful for the 
treacherous small-posterior disruption, usually well hidden 
from the eye of the operator. 


PROBLEMS 


There have been too few caveats, both by the manufac- 
turer and by authors, in the description of the perils of the 
instrument or the operative technique involved in its use. A 
faulty purse-string suture that includes too little or too 
much tissue guarantees anastomotic disruption. Suture 
material that is too light tends to break when tightened; 
suture material that is too heavy may hinder advancement 
of the circular knife. Inadequate attention to proper 
operation of the locking lever, particularly in timing, 
results in an imperfect or disrupted anastomosis. Inade- 
quate clearing of tissues adjacent to the anastomosis can 
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Fig 1.—Biliary exclusion. Bile duct is ligated and divided above 
entry of highest pancreatic duct. 


Table 1.—Nucleic Acids in lleal Mucosa 
After Biliary or Pancreatic Exclusion 
and Jejunal Resection 


Experimental 
Group, No. 


Biliary exclusion 
Exclusion and transection, 22 


Exclusion and resection, 23 
Normal and transection, 22 
Normal and resection, 21 


Pancreatic exclusion 
Exclusion and transection, 16 


Exclusion and resection, 20 
Normal and transection, 20 
Normal and resection, 22 


RNA, mg* DNA, mg* 


1.73 + 0.07 
1.84 + 0.06 
1.79 + 0.07 
1.96 + 0.077 


1.75 + 0.07 
1.76 + 0.05 
1.72 + 0.06 
1.96 + 0.071 


1.77 + 0.08 
2.14 + 0.088 
1.84 + 0.09 
2.32 + 0.06|| 


1.66 + 0.05 

2.06 + 0.08§ 
1.69 + 0.08 

2.20 + 0.06}; 
*Amount of nucleic acid per 5-cm mucosal scraping, mean + SE. 

+P < .04 compared with biliary normal and transection. 

IP < .01 compared with biliary normal and transection. 


§P < .001 compared with pancreatic exclusion and transection. 
||P < .001 compared with pancreatic normal and transection. 


RESULTS 

Animals tolerated high ligation of the bile duct well and 
were eating and alert at the time of death 48 hours after 
operation. Mortalities were uniform: none of 24 after BET, 
one of 24 after BER, two of 25 after BNT, and one of 25 
after BNR. After biliary cannulation and exclusion of the 
pancreatic ducts, the animals also appeared well, and the 
mortalities were uniform: two of 24 after PET, two of 25 
after PER, two of 25 after PNT, and two of 25 after PNR. 
Peritonitis from leakage at the bowel anastomosis or at the 
point of entry of the bile duct cannula into the duodenum 
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Fig 2.—Pancreatic exclusion. After cannulation of bile duct and 
routing into duodenum, distal common pancreaticobiliary duct is 
ligated and divided close to papilla. 


Table 2.—Weight Losses After 48 Hours 


Experimental % Loss, 
Group, No. Mean + SE Significance 


1. Biliary exclusion, 45 10.9 + 0.43 1 vs 2, < .001 
2. Biliary normal, 43 3.9 + 0.41 253 
3. Pancreatic exclusion, 36 7.5 + 0.42 3 vs 4, — .001 
4. Pancreatic normal, 42 44+ 0.47 aua 


5. Biliary exclusion and 
transection, 22 


6. Biliary exclusion and 


11.3 + 0.68 5 vs 7, < .001 


resection, 23 


7. Normal and transec- 
tion, 22 2.7 + 0.45 7 vs 8, < .005 


10.5 + 0.53 6 vs 5, .20 


8. Normal and resection, 21 4.9 + 0.64 8 vs 6, — .001 


9. Pancreatic exclusion 
and transection, 16 


10. Pancreatic exclusion 
and resection, 20 


11. Normal and transec- 
tion, 20 4.3 + 0.78 11 vs 9, — .005 


12. Normal and resection, 22 4.3 + 0.46 12 vs 11, .90 


7.4 + 0.57 9 vs 10, .40 


7.2 + 0.45 10 vs 12, — .001 


was the most frequent cause of death. 

Rats with high ligation of the bile duct without cannula- 
tion became slightly icteric. Mild pancreatitis was some- 
times seen when the efflux of the pancreatic secretions 
was interrupted. Animals with dilated ducts and with 
pancreatitis after cannulation were discarded. Numbers of 
animals discarded were about the same in all groups, but 
slightly more numerous in the PET group (Table 1). 

In the first 24 hours after operation, all rats lost about 
10% of their body weight. Different weight gains in the 
next 24 hours were responsible for the final relative 
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lead not only to a faulty anas omos s, but to incl 
adjacent structures, such as ureter or mesentery, in the 
anastomotic line. Failure to inspect for integrity of the 
resected rings of tissue within the disposable cartridge 
after completion of the anastomosis is a serious error of 
omission, since the integrity of these rings provides an 
important clue as to the integrity of the anastomosis. 

During initial experiences with the instrument, comple- 
mentary colostomies were common. As experience has 
grown in the hands of frequent users of the instrument, 
colostomies have been performed much less frequently. 
Certainly if there is any doubt as to the integrity of the 
anastomosis, or if good surgical judgment dictates protec- 
tion of the anastomosis on grounds other than technical 
considerations, temporary transverse colostomy is indi- 
cated. Under no circumstance should an anastomosis that is 
poorly vascularized or under tension be accepted, even with 
the protection of a colostomy. 

Stenosis of the anastomosis has proved less of a peril 
than was anticipated. The largest of the instrument heads 
— (there are now three) has an inside, or knife, diameter of 
. 212 mm. Intuitively, this seems to be a less-than-optimal 

diameter for a colorectal anastomosis and, indeed, the 
fresh anastomosis feels and looks alarmingly narrow. 
Nevertheless, after several months this area softens and 
dilates, which permits stool to pass without difficulty. In 
my opinion, marked stenosis of the lumen at the suture line 


= is always due to anastomotic leaks or recurrence of neo- 
= plasm. The stapled anastomosis has the built-in advantage 
= of a roentgenographically visible suture line. I believe the 
- anastomosis should be studied by cautious instillation of 
| diatrizoate meglumine (Gastrografin) by catheter two 
|» weeks after operation. 


_ A void may occur in residency training if adequate 
| experience in hand sewing techniques is not provided. This 
— would be detrimental to the training of a surgeon; obvious- 
ly, knowledge of both methods is desirable if not essential. 
Adequate training in standard suture techniques is manda- 
tory in residency training, but this should not preclude 
experience with alternative techniques, such as that pro- 
vided by the stapling instruments. This responsibility 


. . devolves onto the program director. 


Finally, there is the peril of an inadequate distal margin 
of resection when performed for neoplasm. The availability 
of an instrument that facilitates the performance of very 
low colorectal anastomoses can jeopardize the principle of 
an adequate margin of normal bowel beyond the borders of 
a neoplasm. In our surgical pathology laboratory, I and my 
colleagues have seen margins of resection that were less 
than 2 cm from the edge of a neoplasm. Although there is 
some debate as to what constitutes a “safe” distal margin, 
we consider 5 em optimal and 3.5 em acceptable. Approxi- 
mately 1.5 cm of additional distal margin is resected within 
the instrument when it is properly used. 


THE FUTURE 


At the time of this writing, it is estimated that more 
than 5,000 anastomoses have been performed by this 
technique in the United States alone. In the Los Angeles 
area, we have collected data from 100 cases. There has been 
one death from a disrupted esophagogastroanastomosis, 
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attributed to a fa ult in the purse-string suture. Four 


anastomotie leaks occurred, one of which was major and 
lethal. Seven instances of persistent narrowing at the 
anastomotie site were described, three of which were 
appreciable enough to be symptomatic. To date, within two 
years of operation two suture line recurrences have been 
reported to us, both of which required subsequent abdomi- 
noperineal resection. 

These perils constitute an incomplete list. Although well 
designed from a mechanical point of view, precise adher- 
ence to all directions supplied in the instruction manual 
that accompanies the instrument is essential. Lack of 
attention to any one of the numerous details described by 
the manufacturer can have disastrous effects on the anas- 
tomosis and quite possibly on the patient. It is highly 
desirable to have learned and practiced the use of the 
instrument in the animal laboratory or by assisting at 
more than one operative procedure in which the instru- 
ment is used. It is not a technique to be learned by trial or, 
as all too frequently occurs, by error. Early in the experi- 
ence with this new instrument, surgeons were perhaps 
overcautious in using it in instances where it may have 
possessed a distinct advantage over suture techniques. 
Now that its use has become accepted and its usage more 
widespread, the danger is one of overconfidence and lack of 
metieulous attention to detail. Given such attention, the 
instrument performs an excellent anastomosis and is with- 
out question a significant contribution to GI surgery. 
Without such attention, it is an "unforgiving" instrument 
and failure of the anastomosis is assured. 

Careful reporting of all complications is "devoutly to be 
wished," but is scarcely realistic. I hope that in the future a 
report will be possible that will include all operative and 
postoperative complications, both early and late, as well as 
a comparative study of survival statisties after resections 
for neoplasm by various techniques. 

LEON MORGENSTERN, MD 
Los Angeles 
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weights given in Table 2. In general, the weights of rats 
with biliary exclusion remained 11% less than initial values, 
and weights of rats with pancreatic exclusions remained 
8% less. The weights of normal groups decreased 4%. 
Because enteric transection itself causes a proliferative 
response distally, the proper control for comparison of the 
effects of resection is a similar group with enteric transec- 
tion. Weights of the groups undergoing BET and BER 
were similar, as were those of the PET group as compared 
with the PER group (Table 2). 


Nucleic Acid Content 


In normal control animals for investigation of BE, BNR 
as opposed to BET caused a 9% rise in the level of ileal RNA 
and a 14% rise in the DNA level (Table 1). After exclusion 
of bile (but not pancreatic juice), the postresectional 
increase in levels of nucleic acids did not occur. To the 
contrary, PE (but provision of bile) did not prevent the 
postresectional rise in ileal RNA or DNA levels (Table 1). 
As compared with results of transections, RNA content 
rose 21% in rats with PER and 26% without exclusion, PNR. 
The DNA content increased 24% in animals with exclusion 
and 30% without exclusion. Nucleic acid contents of ileal 
mucosa among the PET and BET groups or with normal 
anatomy were similar (Table 1). 


COMMENT 


Deficient postresectional hyperplasia in rat ileum after 
selective exclusion of bile from the gut suggests that bile is 
one of the major influences on the development of early 
adaptive hyperplasia. Since experiments were limited to 48 
hours to minimize indirect metabolic consequences of 
obstructive jaundice, pair-feeding was not feasible. 
Although the somewhat greater weight loss of the rats 


with PE doubtless reflected lower food intake or greater 


fecal losses as compared with rats having BE, any effect on 
mucosal-cell kinetics was probably small, because the 
nucleic acid contents of animals with either form of 
exclusion plus transection were preserved at normal values. 
In any event, no inhibition of ileal hyperplasia was 
observed after pancreatic exclusion. 

Other experiments also show that, although the postre- 
sectional response is deficient without the presence of bile, 
it is not altogether absent. Deficient adaptive hyperplasia 
is likewise seen after bypass of the proximal small bowel 
(rather than resection) in the absence of pancreaticobiliary 
secretions, with or without duodenal contents.'*'* Whether 
bile and pancreatic secretions are themselves stimulators 
(or inactivate inhibitors) or whether each facilitates 
absorption of stimulators is unknown. 

All these data are consistent with the observation that 
rats with an intact small bowel, but with an external 
biliary fistula, have a 50% reduction in ileal labeling index, 
which is restored by intraduodenal infusion of taurocho- 
late. Cell renewal in the rat ileum is reduced 72 hours 
after diversion of bile through an external fistula, and 
ligation of the bile duct produces shorter villi.'^ Although 
pancreatic juice need not be present, its influence prolongs 
adaptive hyperplasia.‘ Without food in the gut, however, 
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not even the entire pancreaticobiliary secretion is suffi- 
cient to promote ileal hyperplasia in dogs maintained on 
total parenteral nutrition for six weeks after 50% jejunal 
resection” or in rats similarly maintained for one week 
after resection of the proximal two thirds of the small 
bowel.'* The volume of pancreaticobiliary secretion is 
decreased, of course, when animals deprived of food are 
maintained by parenteral nutrition.''^* On the other hand, 
chronic infusion of secretin and cholecystokinin in the dog 
stimulates mucosal growth, probably as a consequence of 
stimulating pancreaticobiliary secretions.” Perhaps muco- 
sal integrity could be preserved in patients receiving 
long-term total parenteral nutrition by similar means. 


This investigation was supported in part by Public Health Service grant 
CA-17324 from the National Cancer Institute and by the Stanley Thomas 
Johnson Foundation. 

We thank R. C. N. Williamson, MChir, FRCS, for criticism. 
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Muscle Relaxants 


Relieve drug-induced constipation 
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Antispasmodics Narcotic Analgesics 








ms Ser okot laxatives help alleviate ma Documented effectiveness— 
consti dation in patients taking certain effective relief or prevention of drug- 
consti »ating drugs. induced constipation in 9896 of 621 


patients reported in 7 studies.* 
"Bibliography on reques: 
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Postoperative Intussusception in the Adult 


A Previously Unrecognized Entity? 


Michael G. Sarr, MD; David M. Nagorney, MD; Donald C. Mellrath, MD 


e The records of all adults with intussusception seen at the 
Mayo Clinic from 1955 to 1978 were reviewed. Of the 73 patients, 
25 had intussusception either during the immediate postopera- 
tive period (20 patients) or after recent abdominal surgery (five 
patients). Clinical features in the adult closely resembled the 
well-recognized entity of postoperative intussusception in chil- 
dren. Etiologic factors likely represented the formation of intra- 
abdominal adhesions, presence of suture lines, use of long 
intestinal tubes, or abnormalities in motor activity during the 
postoperative period. Surgical treatment usually required reduc- 
tion of the intussusception and lysis of all accompanying adhe- 
sions. Resection was required only when reduction was impos- 


_ sible, intestinal viability was questioned, or the intussusception 


C 


stemmed from an oversewn blind intestinal stump. No patient 
had a recurrence. Postoperative intussusception represents an 
entity different from the usual intussusception presenting de 
novo in the adult. 

(Arch Surg 116:144-148, 1981) 


diopathic postoperative intussusception in children has 
recently become a well-recognized entity."* However, 
aside from a few isolated case reports, its counterpart in 
the adult is virtually unknown. Similarly, in several large 
series on postoperative small-bowel obstruction,** intus- 
susception as a distinct entity remains unrecognized. 
During the last 25 years, 73 adult patients with con- 
firmed intussusception have been seen at the Mayo Clinic, 
Rochester, Minn. In 25 of these patients, intussusception 
developed within five years of previous, many times 
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unrelated, abdominal surgery; in most, intussusception 
developed during the immediate postoperative period. The 
purpose of this report is to describe our experience with the 
etiology, diagnosis, and management of postoperative 
intussusception in the adult and to call attention to this 
uncommon entity. 


METHODS 


From the records of all adults with confirmed intussusception 
treated during the years 1955 to 1979, the records of 25 patients 
with celiotomy-proved small-bowel intussusception after recent 
abdominal surgery were reviewed retrospectively. Patients with 
enterostoma-related prolapse or jejunogastrie intussusception 
after gastroenterostomy were excluded. 

Intussusception was classified as either enteric or ileocolic, 
depending on whether the intussuscepted segment was limited to 
the small intestine or extended through the ileocecal valve into the 
colon. The direction of extention of the intussusception, that is, 
aborad in the antegrade type or orad in the retrograde type, was 
noted in each. Of interest was the clinical presentation, as well as 
both the temporal onset of symptoms after the orizinal operative 
procedure and the duration of symptoms before reexploration. 
Both operative records and pathologic reports were carefully 
reviewed to determine the cause of the intussusception as well as 
any predisposing factors. The use of long intestinzl intubation in 
13 patients was analyzed for its relationship to the development of 
intussusception. Hospital morbidity and mortality were recorded. 
Follow-up ranged from one to 15 years in 17 patierts; one patient 
died during the postoperative period and seven patients were 
unavailable for follow-up. 


RESULTS 
Patient Characteristics 


No age predominance was evident in the 25 adults. The 
ages ranged from 19 to 76 years, with just over half being 
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Symposium on Transluminal Angioplasty 


Introduction to the Symposium 


on Transluminal Angioplasty 


John J. Bergan, MD 


p dilation of arteries, known as transluminal 
angioplasty, is with us today whether we like it or 
not. A number of reports from this country and abroad 
attest to its acceptability. Rates of late patency are good, 
and relief of symptomatic lower-limb ischemia can be 
achieved.'* Visceral and coronary arteries have also been 
treated by this method." A fundamental question 
remains: How does this procedure complement vascular 
surgery in care of patients with arterial occlusive dis- 
ease? 

In this symposium, the experience of the Hospital of the 
University of Pennsylvania, Philadelphia, is referred to by 
Drs Roberts, Gertner, and Ring, who focus on the applica- 
tion of balloon-catheter dilation as an adjunct to arterial 
surgery. They point out that this technique aids in preoper- 
ative preparation of patients and in treatment of postoper- 
ative complications of direct arterial reconstruction. 

An innovative application of transluminal angioplasty is 
described from the Washington Vascular Clinic and the 
Vascular Service of the University of Maryland Hospital, 
Baltimore. In this, Drs Lowman, Holbrook, and Estes 
contribute to the experience of Drs Queral and Dagher, 
who describe how iliac artery segment and femoropopliteal 
stenoses can be treated successfully by dilation during 
operative surgery. As described by them, the technique 
materially enhances the results of direct arterial recon- 
struction. 

The point of view of the experienced angiographer who is 
also a talented performer of angioplasty is presented in this 
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symposium by Drs Neiman, Brandt, and Greenberg. They 
indicate general results of angioplasty as reported to them 
and the utility and problems that attend this procedure. 

At the Northwestern University Medical School, Chica- 
go, our group, including Drs Charles O’Mara, Harvey 
Neiman, and William Flinn in addition to Drs Richard 
Herman and James Yao, had the opportunity to assess 
accurately the hemodynamic results of balloon dilation 
early and remotely after treatment of a variety of lesions. 
This experience indicated excellent initial symptomatic 
response in the patients treated." This was consistent with 
reports from other centers. Unfortunately, the initial 
subjective symptomatic improvement observed in seven of 
51 patients was not supported by an objective increase in 
ankle pressures taken before and after dilation. Had 
symptomatic criteria alone been used to judge the efficacy 
of the procedure, the treatment of these seven limbs would 
have been classified as successful, even though hemody- 
namically they were unchanged. On the other hand, in the 
Northwestern study, 8596 of limbs undergoing technically 
successful percutaneous transluminal angioplasty had sig- 
nificant improvement in hemodynamic measurements. 
Iliac artery lesions in particular were successfully dilated. 
During the follow-up period, there was no recurrence of 
iliac artery stenosis following balloon dilation. Others have 
reported this to be true as well.'?*^ 

It is clear that the natural history of arteries undergoing 
balloon angioplasty differs in each anatomic arterial bed. 
Griintzig has reported a disappointing 70% continued 
patency of femoropopliteal dilations. Similarly, in the 
Northwestern experience, 44% of femoropopliteal occlusive 
lesions treated showed restenosis or occlusion during a 
follow-up period that averaged only 8.4 months. 

A number of conclusions can be made regarding translu- 
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Table 1.—Initial Operative Procedure Preceding the Development of Intussusception 



















“Pwo patients w ‘h ulcerative colitis and one with Crohn's colitis. 
TThis patient hac removal of chronic jejunostomy tube. 


less than 50 years old. Mea outnumbered women two to 
one. 

Patients in t ally underwent operative intervention for a 
diverse set c? conditions ‘Table 1). The most frequent 
incieation for cperation was adhesive small-bowel obstruc- 
tion (ten padents) Five patients were admitted with 
carcinoma of the colon and rectum, three of whom under- 
went abdom roperineal resection. Three of the four 
patients wit» inflammatory bowel disease had previously 
undergone am exclusion bypass of the right colon with 
lleetransverse -olostomy ard oversewing of the terminal 
ileal stump aac had vague, intermittent abdominal pain. 
One additions! patient had undergone total gastrectomy 
for |ymphosaxcema three years previously and was admit- 
ted fer abdomisal pam attributed to recurrent tumor. 

The initialcperative procedure and immediate postoper- 
ative course were uneomplicated in all. In most of these 
patients, how2~er, obstructive symptoms developed at a 
median onset ef five days postoperatively (range, three 
days to five years). Many of the patients had been tolerat- 
ing oral intak= for a few days, but then rather insidiously 
experienced obstructive symptoms. Interestingly, five 
patients first had symptoms two to five years after their 
initial operatize procedure. 

The usual ciaieal findings were those of partial upper 
intestinal obs.ruetion, initially ascribed to postoperative 
“ileus” (Table 25. More than 80% of patients complained of 
intermittent crzmping pain. nausea, and vomiting. Hema- 
tochezia and d arrhea were uncommon. Distention was 
manifest in orly half cf the patients, and tenderness, mass, 
and fever wer =ven less frequent. Similarly, only seven of 
20 watients examined had leukocvtosis. However, all three 
patients later f sund to have strangulated intussusception 
had a palpable abdominal mass, and two of the three had 
the trad of fever, leukocytosis, and a palpable mass. Thus, 
the presence cf these findings postoperatively in the 
patient with »kstructive symptoms demands aggressive 
evaluation. 

Only one pa ient had tke intussusception diagnosed 
preeperatmely Similerly, intussusception was seriously 
suspected cliniezily in only one additional patient. Barium 
or vater-solub»e contrast studies of the upper gastrointes- 
tinal (GI) trae. demonstrated complete or partial obstruc- 
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Total gastrec 5 ny Sarcoma of stomach 1 


Exploratory iep«rotomy-jejunal biopsy Malabsorption 1 
Reduction of :nmernal hernia Small-bowel obstruction . 1 
Clesure of jejar»stomy defect Enterocutaneous fistula 1f 


Revision of g :.ssoenterostomy Stomal ulcer 1 















Table 2.—Clinical Presentation of Postoperative 
Intussusception in 25 Patients 


No. of 
Patients 
20 






Symptoms 
Pain 








Nausea and vomiting 22 
Hematochezia 1 
Diarrhea 4 
Physical findings 
Distention 14 
Tenderness 3 
Mass 3* 
Fever 4 





Laboratory findings 
Leukocytosis (> 10,000/cu mm) 7 


Radiologic findings 
Abdominal roentgenogram 







Normal 3t 

Obstruction 18 
Barium meal 

Normal 1 

Obstruction 131 






Intussusception 


*All had strangulated intussusception. 
TAII had high jejunojejunal intussusceptions. 
[Eight had complete obstruction, and six had partial obstruction. 


tion in all 15 patients studied. Plain abdominal roentgeno- 
grams usually demonstrated dilated loops of small intes- 
tine unless high jejunal obstruction existed. Thus, most of 
the patients were operated on for a presumed diagnosis of 
adhesive small-bowel obstruction. 


Site 


All postoperative intussusceptions originated in the jeju- 
num and ileum. Of the 22 enteric intussusceptions, 17 were 
limited to the proximal portion of the jejunum. One patient 
had two separate sites of chronically intussuscepted jeju- 
num. The remaining five intussusceptions were ileoileal, 
one of which was compound (ileoileoileal). Only one retro- 
grade intussusception was noted; this was probably related 
to the removal of a long intestinal (Miller-Abbott) tube. 
While three patients had ileocolic intussusception, no 
patient had-an ileocecal or a colocolie type. 
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minal angioplasty as practiced at this time. First, the 
long-term effects of the dilation on the arterial wall are 
unknown. Part of the reason for this is the fact that the 
technique has been available in this country only since 
1977. Also, each arterial bed responds in a different fashion 
from the others. A second conclusion is that the technique 
in its present form does extend a physician's ability to 
treat patients with symptomatic arterial disease. This is 
indicated in the reports that follow, as well as in those that 
have already been published. 

In the future, we may take advantage of some broad 
generalizations that can be reached regarding the proce- 
dure. It appears that short segmental lesions in high-flow 
systems such as the iliac artery are well treated by balloon 
dilation. In contrast, such lesions in a low-flow system such 
as the femoropopliteal segment may be treated with initial 
improvement, which does not hold up over a long period in 
about one third of cases treated. The application of angio- 
plasty in this area needs further evaluation. 

There is a temptation to use this simple, nonoperative 
technique in treatment of lesions that are symptomatic but 
too trivial to demand surgery. At the other extreme, it is 
enticing to attempt to treat those lesions that are so 
complex as to preclude surgery. However, it should be 


emphasized that in doing percutaneous transluminal 
angioplasty in benign conditions such as femoropopliteal 
occlusive disease producing only mild claudication, one's 
own institution's complication rate and the complications 
of drug therapy that is applied to enhance the angioplas- 
ty's results must be taken into consideration. In the severe 
cases, one must anticipate a high failure rate for the 
procedure. 

Clearly, judgmental decisions regarding angioplasty 
must be made by a team that includes the vascular surgeon 
and the angiographer. The vascular surgeon can supply 
knowledge about the natural history of the conditions 
being treated, and the angiographer must supply informa- 
tion regarding his personal complication rate and degree of 
anatomic success that he has with each lesion being 
treated. Finally, this team approach must be supplemented 
by close monitoring of the objective hemodynamic 
responses to the method. Changes or deterioration of the 
hemodynamic status of the patient's limb should call for 
angiography so that the reasons for hemodynamic change 
can be ascertained. 

Pereutaneous transluminal angioplasty is important to 
the care of vascular patients. It must be applied with care 
and with objective documentation of its results. 
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Etiologic Features 


Postoperative intussusceptions were etiologically asso- 
ciated with intestinal suture lines, postoperative adhesions, 
or the use of long intestinal tubes (Table 3). No intussus- 
ception was related to intraluminal neoplasms. In five 
patients, suture lines formed the apex of the intussuscep- 
tum; two intussusceptions occurred after closure of a 
jejunotomy, while three ileocolic intussusceptions occurred 
after exclusion bypass of the right colon in which the 
previously oversewn terminal ileal stump led the intussus- 
ception. In the seven patients not treated with a long 
intestinal tube, adhesions were intimately associated with 
the intussusception, many times preventing its reduction 
or bonding two nonadjacent serosal surfaces together and 
thus leading to kinking of the bowel wall—a demonstrated 
cause of intussusception.’ 

A Miller-Abbott tube, the long intestinal tube employed 
most commonly at our institution during this period, was 
used in the therapy of 13 patients. Seven of these patients 
were admitted with adhesive small-bowel obstruction and 
were treated with intestinal intubation both preoperative- 
ly and into the postoperative period. Symptoms of postop- 
erative obstruction or “ileus” developed in three patients 
while the tube was still in place, in three patients immedi- 
ately after removal of the long tube, and in one patient 24 
days after intubation was discontinued. The duration of 
intubation before the development of symptoms ranged 
from four to 15 days, with a median of eight days. Two 
patients were treated prophylactically with a Miller- 
Abbott tube before colonic resection; both patients suf- 
fered obstructive symptoms postoperatively while they 
were still intubated. In the remaining four patients, symp- 
toms of obstruction developed postoperatively, and only 
then were they treated with a long tube. Unfortunately, 
exact temporal correlation between the onset of symptoms 
of postoperative obstruction and the actual development of 
intussusception can only be inferred. 

The duration of intestinal intubation before reoperation 
ranged from three to 18 days, with a median of 11 days. 
Abdominal roentgenograms showed that all tubes had 
advanced into the jejunoileum. At reoperation, ten of the 
intussusceptions were limited to the jejunum, while the 
remainder were ileal. Intraoperatively, the balloon of the 
Miller-Abbott tube was located at the proximal end of the 
intussusception in only two patients and was well proximal 
to the intussusception in six; for two patients, the location 


Table 3.—Causes of Postoperative Intussusception 


No. of 
Cause Patients 


Oversewn terminal ileum 
Intestinal wall biopsy 
Closure tube jejunostomy 


Adhesion or motility (or both) related 











A|2|[2l|o 


Associated with intestinal intubation 13 
Highly suspect 5 
Possibly related i 8 
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was not stated. The tube had been removed before reoper- 
ation in three. Only one retrograde intussusception was 


found-this in a patient in whom the Miller-Abbott tube € p 


had recently been removed. In all patients, however, 
extensive adhesions were found involving the site of 
intussusception. Thus, definite causal relationship between 
the use of the Miller-Abbott tube and intussusception, 
although suggestive, must remain cireumstantial. 


Surgical Therapy and Follow-up 


After onset of symptoms, the duration of conservative 
treatment for presumed postoperative “ileus” ranged from 
two to as long as 60 days, with a median duration of ten 
days. Failure to respond eventually led to surgical explora- 
tion for assumed adhesive small-bowel obstruction. Ten 
patients were treated solely by reduction of the intussus- 
ception and lysis of any local adhesions. Intestinopexy was 
not employed. Resection, however, was required in the 
remaining 15 patients; in 14, the lesion was not initially 
reduced, either because of the fear of peritoneal soilage 
from questionably viable bowel (six patients) or because of 
an inability to reduce the intussusception owing to restric- 
tive adhesions (eight patients). All three patients with 
ileocolie intussusception after exclusion bypass of the right 
eolon underwent right hemicolectomy. Only one patient in 
whom reduction was successful required resection because 
of questionable intestinal viability. 

Surgical morbidity included one minor wound infection 
(4%) and two instances of postoperative adhesive small- 
bowel obstruction (8%); there were no episodes of GI 
hemorrhage, intra-abdominal sepsis, or recurrent intussus- 
ception. Median duration of postoperative ileus was only 
five days, with most patients being discharged within 
seven days after reexploration. The only postoperative 
death was that of a 60-year-old man who suffered a 
myocardial arrest on the eighth postoperative day after 
reduction of the intussusception. 

Follow-up has been complete in 18 patients, ranging 
from one to 15 years (median, five years). No patients have 
had recurrent intussusception or symptoms suggestive of 
such. 


COMMENT 


This study was intended to call attention to the occur- 
rence of intussusception in the adult after abdominal 
surgery. Postoperative intussusception has been recog- 
nized increasingly in the pediatric practice, *" repre- 
senting from 1% to 11%'°-” of all children with intussuscep- 
tion. Curiously, however, few similar case reports of adults 
have appeared.'*'* Two reviews of the literature'*'* failed 
to mention intussusception in the adult as a complication 
during the postoperative period. Yet, of the 73 adults with 
all forms of intussusception seen at the Mayo Clinie in the 
last 25 years, 25 had intussusception as a complication 
either during the immediate postoperative period or within 
five years after abdominal surgery. 

The intussusception in these patients represents a clini- 
cal entity different from that of the usual adult with 
intussusception presenting de novo. In most of the 
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patients, sym .~ms 07 partial upper intestinal obstruction 
developed win m two weeks of operation, and usually after 
&4csumpiion € stens bly norma! bowel function and oral 
intake. Howe-er, the insidious onset of intermittent nau- 


~ s&, vomiting, and cramping pain heralded the develop- 


= A 


ment of son= sbstructive process, usually interpreted as 
waat Moore' Fas called "ileus-obstruction." As expected, 
wPetients wer- reatec conservatively, many times for as 
loms as two weeks before subsequent reexploration was 
performed for presumed, nonresolving adhesive small- 
bewel obstruaton. Interestingly, in our series, only one 
patient had iatussusception diagnosed preoperatively, 
even though -»xtrast studies routinely showed obstruction. 
This should >e contrasted with the 35% incidence of 
preoperative Ciagnosis achieved in our 48 patients with the 
usual type of scult intussusception. Possibly, postoperative 
in-ussuscepticn being subacute in duration, may fail to 
demonstrate the cheracteristic radiologie findings de- 
scribed in tycal chrenically intussuscepted bowel. 

These patimts hac many of the features previously 
neted in ehikr-n. In-ussusception in the child similarly 
presents ene week to ten days postoperatively, usually 
afier a symotem-fre2 interval.’ A palpable mass and 
hermatoeheziz, «aracteristic findings in most children with 
de aovo intusxiscepticn,'^ proved to be unusual in the child 
postoperatively * Preeperative diagnosis also was rare, 
even when comerast studies were performed.” Children 
undergoing c»erative procedures necessitating retroperi- 
tomeal dissec ma,” excessive handling of the small intes- 
tine,’ or poswperativ? chemotherapy or radiotherapy” 
seem to be at n gher risk. While many of the 25 adults in 
our series regu red extensive manipulation of the small 
bowel during he initial operative procedure, none of our 
pauents underwent primary retroperitoneal procedures, 
chemotherapy. er radiotherapy. 

The pathogenesis of all forms of intussusception in both 
the child anc the adult remains conjectural. Classically 
aceeplec dogme incriminated what Perrin and Lindsay” 
termed “perver-ed peristalsis,” that is, a specific abnor- 
mēlity in moter function leading to development of intus- 
susception. Hevever, recent experimental work by Rey- 
mond,’ utiliziæ- a theoretic mechanistic argument as well 
as a simulate- abora-ory model of intussusception, sug- 
gests that the pathozenesis of intussusception can be 
exwained by > specific types of focal abnormality in the 
bowel wall. The first type of abnormality incorporates any 
functionally percontrectile inhomogeneity of the intesti- 
na. wall, eg, aw iadurated lesion, flaccid segment, or sudden 
change in bowe caliber, such as the ileocecal valve or a 
constricting l-sin. The second type includes any process 
leading to mechanical linkage of two nonadjacent seg- 
ments of bow, either from intraluminal lesions, such as 
pecanculated sayps, or from extraluminal lesions, such as 
adhesions. Urer these conditions, contraction of longitu- 
dinal muscle fems a kink in the bowel wall at the abnormal 
site; eoordinaced circular muscle contraction creates a 
torque exertee a the site of kinking, with the subsequent 
development e` ntussusceptior led by the abnormal seg- 
ment. 
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Postoperative intussusception has been believed to rep- 
resent a unique entity because an inciting lesion is usually 
absent. Hays? and others!” stated that the abnormal 
motility during the immediate postoperative period proba- 
bly predisposes to the development of intussusception, 
oftentimes presenting in areas of bowel not involved in the 
original operative procedure. McGovern and Gross. howev- 
er, noticed cireumferentially fixing adhesions in a few of 
the children in their series and postulated a role of these 
adhesions in the pathogenesis of intussusception postoper- 
atively. In our series, in each of the 20 aduts with 
postoperative intussusception not specifically related to a 
suture line, adhesions were found to be intimately asso- 
ciated with the intussuscepted segment. In accord with the 
experimental results of Reymond,’ we believe that the 
formation of postoperative adhesions represents a more 
likely cause in the development of most intussusception 
postoperatively, without the need to incriminate a specific 
and as yet undefined abnormality in motor function. This 
theory would explain the brief period of normal bowel 
funetion before the onset of postoperative obstructive 
symptoms. The finding of virtually all childhood and adult 
postoperative intussusceptions originating in the small 
intestine implies that the small intestine offers a more 
susceptible environment than does the large intest ne. This 
should be contrasted with the more frequent de novo 
presentation of ileocecal intussusceptions in children and 
the colocolic variety in adults. 

Intestinal suture lines themselves can act as a nidus in 
the formation of postoperative intussusception. Indeed, 
unusual forms of intussusceptions led by suture lines after 
appendectomy or the oversewn jejunal stump of a panere- 
atoduodenectomy™ or jejunoileal bypass"? have been 
reported. In our series, five postoperative intussuseeptions 
were directly related to suture lines, two after jejunotomy 
closure and three after exclusion bypass of the rigat colon 
with blind ileal stumps. Interestingly, no intussusception 
occurred after end-to-end enteric anastomosis. 

Both use and misuse of the long intestinal tube is a 
well-reported, although unusual,” cause of intussusception. 
McGoon™ and others" have described multiple plications 
in the wall of the intestine caused by the telescoping of 
bowel over the semifixed tube. Formation of imterloop 
adhesions between these plications or the hurried removal 
of the tube with an inflated balloon could then lead to 
prograde or retrograde intussusception, respectively. 

Half of the patients in our series were treated with a 
Miller-Abbott tube some time during their course, yet 
direct association between the intestinal tube and the 
intussusception is at best inferential. Although symptoms 
first developed in three patients only on removal of the 
intestinal tube, four others had well-established ebstruc- 
tive symptoms before the tube was employed. Simi arly, in 
only two of eight patients was the balloon of the Miller- 
Abbott tube located at the site of intussusception intraop- 
eratively; in the other six, the site was well proximzl. Thus, 
in only five of the 13 patients was the use of the Miller- 
Abbott tube highly suspect in the pathogenesis of irtussus- 
ception. Nevertheless, cautious, conservative use of a long 


Postoperative Intussusception—Sarr et al 147 


Re 7" — 


or rA y Ms 
eS IE iorum 


« Extended in vitro activity* 
against gram-negative 
organisms': Escherichia 
coli, Klebsiella pneumoniae, 
Proteus mirabilis, P. rettgeri, 
P morganii, P. vulgaris, 
Enterobacter;! and 
Haemophilus influenzae."**? 


Among newer cephalosporins, 


only Mandol has in vitro 


by = A activity* against H. influenzae 


comparable to that of 


chloramphenicol and superior 


to that of ampicillin. 


Demonstrated increased 

in vitro activity* against 
Enterobacter as compared 
with other cephalosporins4 


In vitro activity* against 
gram-positive organisms, 
including Staphylococcus 
aureus, S. epidermidis, 
beta-hemolytic and other 
streptococci,’ and 
Streptococcus pneumoniae. 





Mandol provides in vitro 
activity* against anaerobes.+ 


Achieves therapeutic levels 
1 | in pleural and joint fluids, in 
b bile and bone.s 


May be.administered both 
I.M. and I.V. 






Cefamandole Nofote.— 


1 g (equivalent to cefamandole activity) in 10 and 100-ml-size vials. 


*in vitro activity is not necessarily indicative of clinical 
effectiveness. 


Pseudomonas. Acinetobacter calcoaceticus (formerly 


Mima and Herellea species). most Serratia, enterococci 
(e.g.. S. faecalis), and some strains of P vulgaris are 
resistant in in vitro tests. Initially susceptible strains of 
Enterobacter may occasionally become resistamt during 
therapy. 


1Most strains of Bacteroides fragilis are resistantin vitro: 
however. infections caused by susceptible strains have 
been treated successfully. 


$Tissue analysis gives primarily qualitative rather than 
meaningful quantitative data as to the presence or 
absence of an antibiotic in a particular body fluic or 
tissue. Therapeutic efficacy cannot be predicted Dy the 
‘level attained in a specific body fluid or tissue. 


Note: Mando! should be given cautiously to 
peniciliin-sensitive patients and is contraindicated in 
patients with known allergy to cephalosporins. 
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2. Antimicrob. Agents Chemother., 8:679, 1975. 
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4. Antimicrob. Agents Chemother.. 9:994, 1976. 
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tube is recommended, especially prophylactically. The ben- 
efits of use of a long tube should be weighed against the 
possible complications—intussusception being one such 
risk. Similarly, development of obstructive symptoms on 
removal of such a tube, especially the abrupt removal by an 
uncooperative patient, should alert one to the possibility of 
intussusception. 

Surgical treatment of postoperative intussusception 
should be conservative. Less than 5% of postoperative 
intussusceptions in children have required resection, and 
none treated solely by reduction had a recurrence. In 
contrast, only 40% of the intussusceptions in our series 
could successfully be reduced; the remainder required 
resection of the involved site. Because only three patients 
had truly strangulated bowel, possibly a more vigorous 
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attempt at reduction, aided by careful lysis of local adhe- 


= sions, should have been attempted. Successful reduction 
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and lysis of all surrounding adhesions probably precludes 
the need for resection; none of our adult patients (nor 


children) have had recurrence, and morbidity has been 
minimal. In this respect, postoperative intussusception 
should be contrasted with the more common form of adult 
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intussusception presenting de novo, in which more than 


80% of the intussusceptions are caused by a ciscrete lesion 
requiring primary resection. ‘ 


CONCLUSIONS 


Postoperative intussusception in the adult represents an 
entity different from that of usual adult in-ussusception 
presenting de novo. Symptoms of partial upper intestinal 
obstruction develop five to seven days postoperatively, 
many times after a brief period of normal bowel function. 
Attempts at diagnosis, even with contrast studies, are 
usually unsuccessful. The clinical findings mimic those of 
postoperative ileus, but failure to respond leads to reexplo- 
ration. Invariably, the intussuscepted segment is asso- 
ciated with multiple adhesions, which probably are related 
to the pathogenesis of this form of intussusception. Suc- 
cessful intraoperative reduction of the intussusception and 
lysis of all associated adhesions preclude the need for 
resection of the involved segment. Prognosis after reduc- 
tion is excellent, and no confirmed recurrence has been 
noted. 
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MANDOLE v~ 
Cefamandole Nafare 


Brief Summary. 
Consult the package literature for prescribing information. 


Indications and Usage: Mando! is indicated for the treatment of serious 
infections caused by susceptible strains of the designated microorganisms in 
the diseases listed below: 

Lower respiratory infections, including pneumonia caused by Streptococcus 
pneumoniae (Diplococcus pneumoniae). Haemophilus influenzae. Klebsi- 
ella species. Staphylococcus aureus (penicillinase and non- 
penicillinase-producing), beta-hemolytic streptococci. and Proteus 
mirabilis 

Urinary tract infections caused by Escherichia coli. Proteus species (both 
indole-negative and indole-positive). Enterobacter species, Klebsiella 
species. group D streptococci (Note: Most enterococci. e.g.. S. faecalis 
are resistant). and S. epidermidis 

Peritonitis caused by E. coli and Enterobacter species 

Septicemia caused by E col, S aureus (penicillinase and non- 
penicillinase-producing). S. pneumoniae. S. pyogenes (group A beta- 
hemolytic streptococci), H. influenzae. and Klebsiella species 

Skin and skin-structure infections caused by S. aureus (penicillinase and 
non-penicillinase-producing), S. pyogenes (group A beta-hemolytic 
streptococci), H. influenzae. E. coli. Enterobacter species. and P mirabilis 

Bone and joint infections caused by S aureus (penicillinase and non- 
penicillinase-producing) 

Clinical microbiologic studies in nongonococcal pelvic inflammatory dis- 
ease in females. lower respiratory infections, and skin infections frequently 
reveal the growth of susceptible strains of both aerobic and anaerobic 
organisms. Mancol has been used successfully in these infections in which 
several organisms have been isolated. Most strains of Bacteroides fragilis are 
resistant in vitro: however. infections caused by susceptible strains have been 
treated successfully 

Specimens for bacteriologic cultures should be obtained in order to isolate 
and identify causative organisms and to determine their susceptibilities to 
cefamandole. Therapy may be instituted before results of susceptibility studies 
are known: however once these results become available, the antibiotic 
treatment should be adjusted accordingly 

In certain cases of confirmed or suspected gram-positive or gram-negative 
sepsis or in patients with other serious infections in which the causative 
organism has not been identified, Mando! may be used concomitantly with an 
aminoglycoside (see Precautions). The recommended doses of both antibiotics 
may be given. depending on the severity of the infection and the patient's 
condition. The renal function of the patient should be carefully monitored, 
especially if higher dosages of the antibiotics are to be administered 

Antibiotic therapy of beta-hemolytic streptococcal infections should con- 
tinue for at least ten days. 


Contraindication: Mandol is contraindicated in patients with known allergy to 
the cephalosporin group of antibiotics 


Warnings: BEFORE THERAPY WITH MANDOL IS INSTITUTED, CAREFUL INQUIRY SHOULD BE MADE TO 
DETERMINE WHETHER THE PATIENT HAS HAD PREVIOUS HYPERSENSITIVITY REACTIONS TO CEPHALOSPO- 
RINS PENICILLINS. OR OTHER DRUGS THIS PRODUCT SHOULD BE GIVEN CAUTIOUSLY TO PENICILLIN- 
SENSITIVE PATIENTS ANTIBIOTICS SHOULD BE ADMINISTERED WITH CAUTION TO ANY PATIENT WHO HAS 
DEMONSTRATED SOME FORM OF ALLERGY. PARTICULARLY TO DRUGS. SERIOUS ACUTE HYPERSENSITIVITY 
REACTIONS MAY REQUIRE EPINEPHRINE AND OTHER EMERGENCY MEASURES 


In newborn infants, accumulation of other cephalosporin-class antibiotics 
(with resulting prolongation of drug half-life) has been reported. 


Precautions: Although Mandol rarely produces alteration in kidney function, 
evaluation of renal status is recommended. especially in seriously ill patients 
receiving maximum doses. 

Prolonged use of Mandol may result in the overgrowth of nonsusceptible 
organisms. Careful observation of the patient is essential. If superinfection 
occurs during therapy. appropriate measures should be taken. 

Nephrotoxicity has been reported following concomitant administration of 
aminoglycoside antibiotics and cephalosporins. 

Afalse-positive reaction for glucose in the urine mayoccur with Benedict's or 
Fehling's solution or with Clinitest® tablets but not with Tes-Tape* (Glucose 
Enzymatic Test Strip. USP Lilly). There may be a false-positive test for 
proteinuria with acid and denaturization-precipitation tests. 

As with other broad-spectrum antibiotics. hypoprothrombinemia. with or 
without bleeding, has been reported rarely. but it has been promptly reversed by 
administration of vitamin K. Such episodes usually have occurred in elderly, 
debilitated, or otherwise compromised patients with deficient stores of vitamin 
K. Treatment of such individuals with antibiotics possessing significant 
gram-negative and/or anaerobic activity is thought to alter the number and/or 
type of intestinal bacterial flora. with consequent reduction in synthesis of 
vitamin K. Prophylactic administration of vitamin K may be indicated in such 
patients, especially when intestinal sterilization and surgical procedures are 
performed 

In a few patients receiving Mandol, nausea, vomiting, and vasomotor 
instability with hypotension and peripheral vasodilatation occurred following 
the ingestion cf ethanol 

Cefamandoie inhibits the enzyme acetaldehyde dehydrogenase in laboratory 
animals. This causes accumulation of acetaldehyde when ethanol is edminis- 
tered concomitantly 

Usage in Pregnancy — Safety of this product for use during pregnancy has 
not been established 

Usage in Infancy — Mandol has been effectively used in this age group. but 
all laboratory parameters have not been extensively studied in infants between 
one and six months of age: safety of this product has not been established in 
prematures and infants under one month of age. Therefore. if Mandol is 
administered to infants. the physician should determine whether the potential 
benefits outweigh the possible risks involved 


Adverse Reactions: Hypersensitivity —Maculopapular rash, urticaria, eosino- 
philia. and drug fever have been reported. These reactions are more likely to 
occur in patients with a history of allergy. particularly to penicillin. 

Biood —Thrombocytopenia has been reported rarely. Neutropenia has been 
reported. especially in long courses of treatment. Some individuals have 
developed positive direct Coombs tests during treatment with the cephalospo- 
na antibiotics 

Liver — Transient rise in SGOT. SGPT. and alkaline phosphatase levels has 
been noted 

Kidney — Decreased creatinine clearance has been reported in patients with 
prior renal impairment. As with some other cephalosporins transitory eleva- 
tions of BUN have occasionally been observed with Mandol: their frequency 
increases in patients over 50 years of age. In some of these cases. there was 
3'59 a mild Increase in serum creatinine 

Local Reactions —Pain on intramuscular injection is infrequent. Thrombo- 
polebitis occurs rarely [01981] 
| ae, Additional information available 
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Balloon-Catheter Dilation as an Adjunct 


to Arterial Surgery 


Brooke Roberts, MD; Mare H. Gertner, MD; Ernest J. Ring, MD 


è Balloon-catheter dilation of arterial stenoses and/or occlu- 
sions has been found to be helpful when used both as an adjunct 
to arterial surgery and as definitive treatment. Used preoperative- 
ly, it enables the extent of surgery to be limited and may improve 
the patient’s general condition and ability to undergo surgery; 
such is seen when renal or mesenteric vessels are dilated 
preoperatively. During surgery, it can be used to augment the 
surgery, particularly in an area that is difficult to expose or out of 
the operative field. Postoperatively, it is often useful in maintain- 
ing patency of a graft or its inflow and outflow tract. Judicious 
use of this modality can enhance arterial surgery and improve 
results. 

(Arch Surg 1981;116:809-812) 


alloon-catheter dilation of diseased blood vessels has 
been widely applied in the United States only since 
1977.’ Thus, sufficient time has not passed to allow an 
accurate appraisal of long-term benefits. Nevertheless, our 
experience employing this technique in over 300 vessels 
encourages us to believe that the effects of transluminal 
therapy are sufficiently lasting to warrant its use in the 
treatment of a wide spectrum of arterial diseases. The 
results of balloon-catheter therapy are especially satisfy- 
ing when it is employed in complicated cases as an adjunct 
to surgery. Balloon catheters can be used both prior to 
vascular surgery to improve inflow and after surgery to 
remedy new areas of pathologic change. In addition, the 
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technique can occasionally be helpful intraoperatively to 
extend treatment beyond the surgical field. We review our 
experiences with the applications of balloon-catheter 
angioplasty in patients who have also undergone vascular 
reconstructive surgery. 


PREOPERATIVE DILATION 


Balloon-catheter angioplasty is used prior to surgery 
primarily to enhance inflow and to limit the extent ef the 
surgical procedure for poor-risk patients. We have used 
this approach in the management of conditions of 13 
patients with stenoses of the iliac arteries and assoeiated 
occlusions of the superficial femoral artery (Fig 1). In each 
case, a notable pressure gradient was demonstrated in the 
iliac artery, and we were hesitant to limit the surgery to a 
femoropopliteal bypass graft because of the poor inflow. In 
all 13 patients, dilation of the iliac stenosis effectively 
eliminated the pressure gradient, strengthened the femo- 
ral pulse, and was followed by a successful distal bypass 
graft. Transluminal dilation was similarly used to improve 
inflow prior to profundaplasty in two patients with sub- 
stantial iliac artery stenoses. In two additional cases, 
narrowed iliac arteries were dilated to enhance outflow 
before repairing an abdominal aortic aneurysm. Although 
all of these lesions could have been treated surgically, to do 
so would have considerably increased the risk and extent of 
the operative procedure. Thus far, there has been recur- 
rence of the iliac stenosis in only one of the patients 
treated with iliac dilation and subsequent femoral surgery. 
This occurred after six months and was easily treated by 
repeating the dilation. 

Balloon dilation of a visceral vessel can improve a 
patient’s clinical status prior to aortic surgery. We have 


Balloon-Catheter Dilation—Roberts et al @09 - 





What your 
colleagues have to say 
about GORE-TEX” 
reinforced PTFE 
vascular grafts. 
And why. 


Presented here is the most current 
bibliography of papers concerning the 
use, and effectiveness, of GORE-TEX 
vascular grafts. 

We are pleased with the number 
of surgeons who have chosen to work 
with, and report on, GORE-TEX 
grafts. The papers listed here represent 
the independent findings of respected 
surgeons, none of whom are connected 
with Gore. 

We are particularly pleased that 
the most recent papers are at least as 
positive in their findings as the early 
ones. And that reported patency rates 
continue to hold firm, even as the 
rate of use increases. 

We still believe that prudence 
and experience indicate the saphenous 
vein as the graft of choice, whenever 
it is available, in good condition, and 
when its removal would not increase 
surgical risk. But the more data we 
accumulate, the more certain we 
become that the GORE-TEX graft is the 
next-best alternative to autografts. 

We wish we had a more substan- 
tial body of long-term clinical data 

(five years follow-up and beyond) to 
offer you as proof. But that is simply 
a matter of time and circumstance. 
Our longest-term patients are just now 
reaching the five-year mark; others 
will soon follow. As our clinical data 
is updated, we'll continue to publish 
the results, so that you can stay in- 
formed of long-term patency. 


Free reprints, 
test-pack 


You can have your choice of any 
of the papers listed below, just by using 
the coupon in this advertisement. 

In addition, so that you can test 
the handling and suture-holding 
characteristics of GORE-TEX grafts 
in the most meaningful fashion, we'll 
also be glad to send you a test kit. This 
kit, not intended for actual surgery, 
includes a short length of GORE-TEX 
graft and a 6-0 double-armed suture. 
Just check the appropriate box. 


1. Use in Lower Limbs 


a. The Expanded Polytetrafluoroethylene Graft 
M. Haimov, M.D., Archives of Surgery 114: 
673-677, 1979; copyrighted by American Medical 
Association, Chicago, Illinois. 

b. Expanded Microporous Polytetrafluoroethylene 
as a Vascular Substitute: A Two Year Follow-Up 
C. D. Campbell, M.D., Surgery 85: 177-183, 1979; 
copyrighted by The C. V. Mosby Company, 

St. Louis, Missouri. 

c. Comparison of Expanded Polytetrafluoro- 
ethylene and Autologous Saphenous Vein Grafts 
in High Risk Arterial Reconstructions for Limb 
Salvage Frank J. Veith, M. D., Surgery, Gynecology 
& Obstetrics 147: 749-752, 1978: copyrighted by 
The Franklin H. Martin Memorial Foundation, 
Chicago, Illinois. 

d. Expanded Polytetrafluoroethylene Grafts in 
Reconstructive Arterial Surgery — Preliminary 
Report of the First 110 Consecutive Cases for Limb 
Salvage Frank J. Veith, M. D., The Journal of the 
American Medical Association 240: 1876-1879, 
1978; copyrighted by The American Medical 
Association, Chicago, Illinois. 

e. Nonvein Bypass in Below-knee Reoperation 
for Lower Limb Ischemia John J. Bergan, M. D., 
Surgery 84: 417-424, 1978; copyrighted by The 

C. V. Mosby Company, St. Louis, Missouri. 

f. Initial Experience with the Polytetrafluoro- 
ethylene Graft for Limb Salvage: A Report on 
Twenty Patients P. D. Fry, M. D., The American 
Journal of Surgery 136: 193-197, 1978; copyrighted 
by Technical Publishing Company, New York, 
New York. 


g. The Use of Expanded Microporous Polytetra- 


fluoroethylene for Limb Salvage: A Preliminary 
Report C. D. Campbell, M. D., Surgery 79: 485-493, 
1976; copyrighted by The C. V. Mosby Company, 
St. Louis, Missouri. 

h. Physical Characteristics of Implanted Poly- 
tetrafluoroethylene Grafts —A Preliminary Report 
Richard F. Kempczinski, M. D., Archives of Sur- 
gery, 917-919, 1979; copyrighted by The American 
Medical Association, Chicago, Illinois. 


2. Extra-anatomical Use 

a. Extra-Anatomic Bypass with Expanded Poly- 
tetrafluoroethylene C. D. Campbell, M. D., 
Surgery, Gynecology & Obstetrics 148: 525-530, 
1979; copyrighted by The Franklin H. Martin 
Foundation, Chicago, Illinois. 

b. New Approaches to Limb Salvage by Extended 
Extra-Anatomic Bypasses and Prosthetic Recon- 
structions to Foot Arteries Frank J. Veith, M. D., 
Surgery 84: 764-774, 1978; copyrighted by the 

C. V. Mosby Company, St. Louis, Missouri. 


3. Use as Arterio-Venous Fistulae 

a. Vascular Access: Long-term Results, New 
Techniques W. Peter Geis, M. D., Archives of Sur- 
gery 114: 403-409, 1979; copyrighted by American 
Medical Association, Chicago, Illinois. 

b. Expanded Polytetrafluoroethylene Graft Fistula 
for Chronic Hemodialysis Vivian A. Tellis, M. D. 
Annals of Surgery 189: 101-105, 1979; copyrighted 
by J. B. Lippincott Company, Philadelphia, 
Pennsylvania. 

c. Expanded Polytetrafluoroethylene as Dialysis 
Access Grafts: Serial Study of Histology and Fibri- 
nolytic Activity R. Shack, M. D., The American 
Surgeon 43: 817-825, 1977; copyrighted by The 

J. B. Lippincott Company, Philadelphia, 
Pennsylvania. 

d. Peripheral Blood Access for Hyperalimenta- 
tion: Use of Expanded Polytetrafluoroethylene 
Arteriovenous Conduit T. J. Buselmeier, M. D., 
The Journal of the American Medical Association, 
1977: copyrighted by American Medical Associa- 
tion, Chicago, Illinois. 

e. A Prosthesis for Blood Access in Patients with 
Thrombosis of Peripheral Vasculature T. J. Busel- 
meier, M. D. Dialysis &? Transplantation 6: 48-49, 
1977; copyrighted by Dialysis & Transplantation, 
Sherman Oaks, California. 

f. A Synthetic Vascular Conduit (Expanded PTFE) 
for Hemodialysis Access—A Preliminary Report 
B. M. Pasternak, M. D., Vascular Surgery 11: 99-102, 
1977; copyrighted by Angiology Research Founda- 
tion, Great Neck, New York. 
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g. Polytetrafluoroethylene Grafts for Arteriovenous | 


Fistulae: Preliminary Report A. H. Mohaideen, 
M. D., New York State Journal of Medicine 76: 
2152-2155, 1976; copyrighted by The Medical 
Society of the State of New York, Lake Success, 
New York. 


4. Aorta-Coronary and Pulmonary Use 


a. Aorta-Pulmonary Artery Shunts with Expanded . 


Polytetrafluoroethylene (PTFE) Tube S. Subra- 
manian, M. D., The Annals of Thoracic Surgery 
27: 413-417, 1979; copyrighted by The Society of 
Thoracic Surgeons. 

b. Repair of Type B Interruption of the Aortic 
Arch in a Three Day Old Infant Using Micro- 
porous Expanded Polytetrafluoroethylene Arterial 
Prosthesis James S. Donahoo, M. D., Journal of 
Cardiovascular Surgery 20: 57-60, 1979; copy- 
righted by J. B. Lippincott Company, Philadelphia, 
Pennsylvania. 

c. Use of Microporous Expanded Polytetrafluoro- 
ethylene Grafts for Aorta-pulmonary Shunts in 
Infants with Complex Heart Disease Rufus B. 
Jennings, Jr., M. D., The Journal of Thoracic and 
Cardiovascular Surgery 76: 489-494, 1978; copy- 
righted by The C. V. Mosby Company, St. Louis, 
d. Aorta-coronary Artery Revascularization with 
an Expanded Polytetrafluoroethylene Vascular 
Graft Taro Yokoyama, M. D., and Jerome Harold 
Kay, M. D., The Journal of Thoracic and Cardio- 
vascular Surgery 76: 552-555, 1978; copyrighted by 
The C. V. Mosby Company, St. Louis, Missouri. 
e. Coronary Bypass with GORE-TEX® Graft 

J. Ernesto Molina, M. D., The Journal of Thoracic 
and Cardiovascular Surgery 75: 769-771, 1978; 
copyrighted by The C. V. Mosby Company, 

St. Louis, Missouri. 

f. Arterial Prosthesis of Microporous Expanded 
Polytetrafluoroethylene for Construction of Aorta- 
pulmonary Shunts Alan B. Gazzaniga, M. D., 
The Journal of Thoracic and Cardiovascular Sur- 
gery 72: 356-363, 1976; copyrighted by The C. V. 
Mosby Company, St. Louis, Missouri. 


5. Venous Use 

a. Interposition Grafting with Expanded Poly- 
tetrafluoroethylene for Portal Hypertension Allan 
D. Callow, M. D., Surgery, Gynecology, €) Obstet- 
rics 48: 187-190, 1979; copyrighted by The Franklin 


H. Martin Memorial Foundation, Chicago, Illinois. 


b. Patency of Biologic and Prosthetic Inferior 
Vena Cava Grafts with Distal Limb Fistula Samuel 
Wilson, M. D., Archives of Surgery 113: 1174-1179, 
1978; copyrighted by The American Medical Asso- 
ciation, Chicago, Illinois. 

c. Segmental Venous Replacement: A Compari- 
son of Biological and Synthetic Substitutes David 
E. Smith, The Journal of Thoracic and Cardio- 
vascular Surgery 69: 589-598, 1976; copyrighted by 
The C. V. Mosby Company, St. Louis, Missouri. 

d. Replacement of Portal Vein During Pancrea- 
tectomy for Carcinoma B. Eiseman, M. D., Surgery 
77: 280-284, 1975; copyrighted by The C. V. Mosby 
Company, St. Louis, Missouri. 

e. Use of GORE-TEX Grafts for Replacement of 
the Superior and Inferior Venae Cavae Lawrence 
H. Cohn, M. D., The Journa! of Thoracic and 
Cardiovascular Surgery 67: 774-779, 1976; copy- 
righted by The C. V. Mosby Company, St. Louis, 

f. ANew Venous Prosthesis T. Soyer, M. D., 
Surgery 72: 862-872, 1972; copyrighted by The 

C. V. Mosby Company, St. Louis, Missouri. 


6. Cerebral Surgery 

a. Cerebral Revascularization: Proximal External 
Carotid to Distal Middle Cerebral Artery Bypass 
with A Synthetic Tube Graft Jim L. Story, M. D., 
Neurosurgery 3: 61-65, 1978; copyrighted by The 
Congress of Neurological Surgeons, Winston- 
Salem, North Carolina. 
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dilated renal artery stenoses in three patients prior to 
aortic replacement for aneurysm and obstructive disease 
and were successful in reducing hypertension and improv- 
ing renal function in each case. In another patient, dilation 
of a superior mesenteric artery stenosis relieved intestinal 
ischemia prior to resection of a distal aortic occlusion that 
involved the inferior mesenterie artery origin (Fig 2). 
Whenever visceral dilation was attempted, the desired 





Fig 2.—Balloon therapy for intestinal angi- 
na. Left, Lateral aortogram shows minimal 
flow through stenotic origin of superior 
mesenteric artery (arrows). Right, Follow- 
ing dilation, there was marked improve- 
ment of flow (arrows) and immediate relief 
of symptoms. 





result was achieved, and we did not have to carry grafts to 
the visceral vessels in any of these patients. 


INTRAOPERATIVE DILATION 


The Grüntzig balloon catheter can be employed during 
surgery to improve flow through a diseased area distant 
from the surgical field. For instance, we have used this 
approach twice to treat patients with lesions of the internal 


TEUN 


Fig 1.—Dilation of iliac stenosis prior to 
femoropopliteal graft. Left, Pelvic aorto- 
gram shows localized high-grade stenosis 
of right common iliac artery (arrow). Direct 
pressure measurement showed gradient 
of 20 mm Hg. Right, After dilation with 
8-mm balloon, luminal diameter has 
increased and pressure gradient was elim- 
inated. Next day, femoropopliteal vein 
graft was performed. 





Fig 3.—Renal artery dilation following aortic replacement for ruptured aortic aneurysm. Left, 
Abdominal aortogram shows complete occlusion of right renal artery and high-grade stenosis at 
origin of left renal artery (arrow). Aorta shows severe atherosclerotic changes. Right, Following 
dilation with 4-mm balloon, patient began to form urine. Dialysis could be discontinued and renal 


function remains adequate 18 months later. 
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77. Experimental Work 
a. Allopiasti« Replacement: of the Carine Ureter 
by Expanded Poreetrafluoroethylene(Gore-Tex* ) 
Gzafts K. Dreiker Europear: Urolog- 4: 379-381, 
1975: copyriga:ec by S. Karger A.G., Easel, 
Switzerland. 
b. Small Vessel R=placement with GCRE-TEX 
(Expanded Pelyt=rafluoroethylene) Lawrence H. 
Cokn, M. D. A:rcxives of Surgery 111 267-270, 
1975. copyrign:ec by The American Medical 
Asseciation, ^ mezzo, Illinois. 
c. * Small Azterizl Substitute: Expanded Micro- 
porous Polytetra! soroethyler:e: Paterzzy Versus 
Poresity C. C Campbell, M. D., Annels cf Surgery 
182° 138-143, 1S7= copyrighted by The J. B. 
Lidpincott Company, Philadelphia, Pennsylvania. 
d. 4 New Vascule—Prosthesis for a Small Caliber 
Amery Hiroshi Micrsumoto, M. D., Surgery 74: 
919-325, 1972 carzrighted by The C. V. Mosby 
Ccmpany, St Louis, Missouri. 


8. Miscella3ec3s Studies 

a. Surgical Experi-nce with Expanded'Polytetra- 
fluoreethylene (P FF) as a Replacement Craft for 
Traumatized Vesseis Kenneth L. Mattex, M. D., 
The ieurnal  Tremma 19: 403-408, 1979; copy- 
rigased by The W- ams & Wilkins Company, 
Baltimore, Mzarytend. 

5. Prevention of ! azelet Aggregation and Adher- 
enceto Prosthetic *ascular Grafts by Aspirin and 
Dipyridamole |am=s A. DeWeese, M. D., Surgery 
84: 37-44, 197%; co~yrighted by The C. V. Mosby 
Company, St. Leu =; Missouri. 
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earotid artery that were too high to be adequately exposed. 
In order to minimize the danger of emboli to the brain, we 
introduced the catheter through an incision in the internal 
carotid artery and kept the common and external carotids 
clamped. We likewise permitted retrograde flushing of any 
potential emboli to occur after removal of the catheter and 
prior to closure of the arteriotomy. We have also dilated 
stenoses of the distal popliteal artery during femoro- 
popliteal vein graft surgery. It is our belief that adequate 
fluoroscopic control should be available in the operating 
room if this type of therapy is to be safely combined with 
surgical treatment. 


POSTOPERATIVE DILATION 


The judicious use of the dilating balloon catheter in 
selected cases can help improve the long-term results of 
vascular surgery. Although dilation is seldom indicated 
immediately after surgery, one very striking instance 
occurred in a man who was admitted with a ruptured 
abdominal aortic aneurysm (Fig 3). At operation, the 
aneurysm began just below the renal arteries, and there 
was an exceedingly "shaggy" aortic intimal surface. 
Although he did not have prolonged hypotension, renal 
function ceased immediately after the aorta was clamped. 





Fig 4.—Dilation of stenosis of distal popliteal artery in patient with 
rest pain two years after femoropopliteal graft. Left, Right-sided 
femoral arteriogram demonstrates patent distal anas:omosis 
between graft and popliteal artery (arrow); 2 cm distal to anasto- 
mosis, vessel abruptly narrows. Right, After dilation, there was 
improvement in luminal diameter and rest pain was relieved. 





Fig 5.—Stenoses with proximal and distal anastomoses after venous bypass graft. Top left, 
High-grade stenosis was present at proximal anastomosis (arrows). Top right, This was dilated with 
4-mm balloon introduced from contralateral femoral approach. Bottom left, Stenosis was also 
present at distal anastomosis with popliteal artery (arrows). Bottom right, Following day, balloon 
catheter was introduced directly into graft and advanced through anastomosis. After inflation of 
balloon, there is marked improvement in luminal diameter (arrows). 
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GORE-TEX vascular grafts are 
made of expanded, low density 
polytetrafluoroethylene (PTFE), rein- 
forced by a strong, fine lattice of 
the same material wound about the 
exterior. 

GORE-TEX vascular grafts 
are easy to handle and kink-resistant. 
They exhibit high suture-holding 
power. And they are, of course, fully 
biocompatible. Unlike knitted or 
woven prostheses, they do not require 
pre-clotting. 

GORE-TEX vascular grafts are 
available in a wide range of diameters, 


up to 22mm. 


Instructions 
for use. 


Opening the Package: 

Place one hand on the PVC blister tray 

and peel back the cover with the other hand. 
Remove the GORE-TEX graft from the tray 
using clean gloves or forceps. 


To Sterilize: 

Grafts may be sterilized using steam or gas 
techniques. Remove the graft from the PVC 
blister tray and repackage it for sterilization. 
Take care not to place the graft under heavy 
or sharp objects during sterilization which 
might crush the graft. Insure that you do not 
attempt to sterilize the label attached to the 
PVC blister tray with the graft, as the ma- 
terials on the label (inks and adhesives) may 
contaminate any objects in contact with the 
label during the sterilization cycle. 

Using a gravity displacement steam steri- 
lizer, autoclave at or above these minimum 
requirements: 270°F (132°C) for 15 minutes 
at 30 psi. Grafts must never be exposed to 
temperatures greater than 482°F (250°C). 
Using a pre-vacuum steam sterilizer, auto- 
clave at or above these minimum require- 
ments: 270°F (132°C) for 4 minutes at 30 psi. 
Grafts should never be exposed to tempera- 
tures greater than 482°F (250°C). 

Using gas, sterilize according to equipment 
instructions. 

Do not sterilize this graft by radiation tech- 
niques. 

The GORE-TEX graft may be sterilized many 
times without compromising its mechanical 
or structural integrity. If the graft is handled 
gently, with gloved hands or clean instru- 
ments and without undue manipulation, 
unused portions of the graft may be sterilized 
as often as necessary. Do not attempt to 
re-sterilize any unused graft portion that has 
been contaminated with blood or any foreign 


* material. 


Should the outer reinforcing layer become 
frayed at the end of the graft, do not pull 

on or peel the outer layer from the base tube. 
Carefully trim off the portion of the graft 
where the outer layer is frayed. 


Instructions: 

1. Use a 5-0 or 6-0 non-absorbable suture 
with a cardiovascular needle for best results 
on graft diameters of 6mm or less. Larger 
sutures may be used with larger diameter 


grafts. Use only non-absorbable sutures. 3. Do not allow the graft to become wetted. @  , 


The normally hydrophobic GORE-TEX Vas- 9 4 
cular Graft can be wet with organicsolvents ø< 
such as alcohol or Betadine”; by excessive 
manipulation of the graft with blood prior to 
bringing it through the tunael; or by for- 

cing irrigating solutions through the wall. 
Wetting prior to establishing blood flow 

may create a condition which could allow 
persistent plasma leakage. 


2. Intra-operative inspection of anastomoses 
using irrigant solutions may result in serum 
leakage when blood flow is established in 
the graft. To prevent this, care must be taken 
not to generate syringe pressures sufficient 

to force irrigant through the graft walls. To do 
so will alter the hydrophobic (non-wetting) 
properties of GORE-TEX grafts. 

3. Trim grafts to desired length using sharp 
surgical instruments. Grafts should be han- 
dled with clean forceps or gloves. GORE-TEX 
grafts are not "elastic! Therefore, proper 
matching of lengths is essential. If the graft 
is cut too short, excessive stress may be 
placed on the sutures, vessel, or graft at the 
anastomosis. 


4. Do not puncture the graft repeatedly at 
the same site, or within the same immediate 
area. (See Instruction #4.) 


Please Note: 

Our animal data does not support the use 

of this graft in aorta-coronary bypass applica- 

tions. We have insufficient clinical data on 

which to base any conclusions regarding 

_ this application. We 

, also have insuffi- 
cient data on which 

to recommend 

zts use as patch 

material. 


4. Bleeding from suture holes may be mini- 
mized by using as small a suture needle as 
possible; and by following the curve of the 
needle through the graft wall. Topical 
thrombin solution may be applied to the 
suture line in conjunction with Surgicel* or 
Oxicel* soaked in thrombin to aid in mini- 
mizing anastomotic bleeding. 


5. Ensure, when using this graft in blood 
access applications or where repeated 
needle punctures of the graft are nec- 
essary, that needle puncture sites 

are spaced apart along the accessible 
subcutaneous length of the graft. 
Repeated needle puncture of the 
graft at the same site, or within 
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which could lead to hematoma, false 
aneurysm or true aneurysm. Patients should 
be carefully monitored to assure that this 
instruction is followed. 


Precautions: 
1. Do not pre-clot the graft. 


2. Do not cut the graft while holding under 
excessive tension. Doing so may cause separa- 
tion of the outer layer. The GORE-TEX graft f 
is a composite structure consisting of an inner 1 / 
base tube and a thin outer layer which j 
reinforces the base tube to prevent aneurys- 
mal dilation. Do not use any portion of a 
GORE-TEX graft which has damage to, or 
separation of, the outer layer of the graft. 


*Surgicel is a registered trademark of Surgikos 
Johnson/Johnson 

* Oxycel is a registered trademark of Parke-Davis, Inc. 

*Betadine is a registered trademark oí , 
Purdue Frederick Co., Norwa!k 

®GORE-TEX is a registered Trademark 
of W. L. Gore Associates. 


©1980 W.L. Gore Associates 
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An abdominal aortogram was obtained six days postopera- 
tively, which showed total occlusion of the right renal 
artery (presumably from emboli) and a very tight stenosis 
at the origin of the left renal artery. Apparently, this 
patient had been depending on his right kidney preopera- 
tively, and it was now functionless. After dilation of the 
left renal artery, kidney function was gradually recovered 
and dialysis could be stopped. He remains well 18 months 
later. 

Late recurrence of symptoms at some time after success- 
ful vascular reconstruction is not uncommon. Atherosclero- 
sis is a progressive disease, and new areas of luminal 
narrowing can develop proximal or distal to the bypass 
segment (Fig 4). Transluminal dilation can usually be 
readily applied in this setting. For instance, if a patient 
with a femoropopliteal graft is found to have a diminished 
femoral pulse and decreased thigh pressures, flow can 
usually be improved after dilation of the iliac stenosis. The 
added inflow after dilation protects both the leg and the 
patency of the graft. We have encountered and successful- 
ly dilated three iliac stenoses under these circumstances 
(one above a femorofemoral crossover graft) one to four 
years postoperatively. Likewise, stenoses that developed in 
seven iliac arteries of six patients after aortic bifurcation 
graft have been treated with balloon-catheter dilation. 
Two of these stenoses developed at the distal anastomosis 
of the graft and the other lesions occurred in the more 
distal vessel. We have also successfully dilated a recurrent 
stenosis five years after distal aortic endarterectomy. This 
dilation was accomplished by introducing balloon catheters 
through each femoral artery and simultaneously inflating 
the balloons in apposition in the stenotic area. 

Postoperative balloon dilation is particularly gratifying 
for patients in whom stenoses have developed related to 
the venous bypass graft itself? We have performed dila- 
tion on 18 such stenoses in 14 different patients and were 
successful in all but one case. Eight stenoses involved the 
proximal anastomotic region (Fig 5, top), two were located 
in the midportion of a venous graft, and in eight others the 
stenoses occurred in the area of the distal anastomosis (Fig 
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5, bottom). Only two of the 17 successfully dilated areas 
have recurring stenoses (one was subsequently redilated, 
again with improvement, and the other was bypassed). We 
believed that close follow-up at regular intervals after 
venous bypass surgery in our noninvasive laboratory per- 
mits early detection of these lesions and allows salvage of 
grafts that would otherwise go on to occlusion. 

In summary, the use of balloon-catheter dilation is a very 
helpful adjunet in both the preoperative and postoperative 
periods. Intraoperative use of balloon catheters may also 
be beneficial, though our experience is limited in this 
regard. Use of this modality of therapy may reduce the 
magnitude of required surgery, improve the patient's 
status prior to surgery, and prolong the benefits of pre- 
vious arterial repair. 

We would emphasize our strong belief that in order for 
catheter therapy to be safely and judiciously applied, there 
must be a close working relationship between the 
angiographer and the vascular surgeon. Balloon dilations 
should be performed by personnel who are highly skilled in 
pereutaneous catheterization techniques. The choice of 
appropriate therapy for each patient should be made only 
by physicians thoroughly familiar and experienced in 
vascular disease. In our own institution, such patients are 
either admitted directly to the vascular surgery service or 
to a joint vascular surgery-radiology service, and dilation 
is only done after concurrence of these services. Complica- 
tions are relatively uncommon (less than 4%) when the 
procedure is done by skilled angiographers, but when they 
occur, it is essential to have prompt surgical support 
available. Under this arrangement, we have been extreme- 
ly gratified by the varied clinical applications of this 
technique. 
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Evolution of the Age Distribution 


and Mortality of Acute Appendicitis 


2ekka Peltokallio, MD Heikki Tykkä, MD 


* Death due to appendicitis is still a significant occurrence. 
The stage when the disease is diagnosed and operation occurs 
as 3 decisive influence on the mortality. In our series of 9,652 
zases of appendicitis, 26 patients died (0.27%)—ten (0.12%) of 
wnee*forative appendicitis, anc 16 (1.18%) of perforative appen- 
dicits. Both “ae patierts and the physician can delay treatment. 
The oreportien of fatal cases is six times as great in perforative 
appen: icitis =s in those operated on in time. The deaths in those 
with a perforated appendix were usually caused by the basic 
diseas - or the surgical procedure, while in patients with unper- 
toratc appendixes, death was most commonly caused by other 
coneomitant Siseases. The proportion of the elderly in our series 
inereased along with the rise in the average age of the popula- 
fon. Ene symptoms of acute appendicitis and the clinical 
findings are identical in the elderly and in the younger patients, 
bul te disease in the aged avanced more rapidly to perforation 
and the morality among them was higher. Active and careful 
atiemtien to patients with possible diagnosis of appendicitis, 
especially inthe elder y, is important. 

(Asck. Surg 116:153-156, 1981) 


cit? appendicitis is still the most frequent reason for an 
emergency surgical operation. However, mortality in 
cases cf per?orative appendicitis has greatly decreased, in 
parzle with improved antibiotic treatment and parenteral 
therapy. In »onperfarative appendicitis, the mortality has 
ləng b-en low.'? 

Finnish series from different times show a steady and 
nar: e4 dechne in the mortality from perforative appendi- 
ats ( able :)^* However, the incidence of perforations 
has mc-easec- during the last few years. The same trend is 
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also seen in the series reported elsewhere.'^ In par 
results from an increase in the number of older I 
Appendicitis in elderly patients is difficult to dia 
and there is a high incidence of perforations in th 
group.’ 


SUBJECTS AND METHODS 


The study material included 9,652 patients with appen 
operated on in the 20 years from May 1, 1953 to April 30, 1 
the Helsinki University Central Hospital. The study was d 
into two groups: the 6,936 patients operated on during the f 
years (May 1, 1953 to April 30, 1969) and the 2,716 pa 
operated on during the last five years (May 1, 1969 to Ap 
1974). | 

In an attempt to examine the character of acute appendic 
both elderly and young patients, we compared the course 
disease and the operative findings in 300 patients over 60 ye 
age with 300 randomly selected patients under 60 years o 
Only patients with appendicitis confirmed at operation 
included in the series. The age distribution of the series is : 
in Fig 1. 


RESULTS 


Appendicitis is primarily a disease of the young an 
middle aged; those over 60 years of age are seldom aff 
(Fig 2). However, during the last five years, the propo 
of older people with appendicitis has almost doubled, 
4.6% to 8.8%. 

Perforations in the aged are considerably more frec 
(Fig 3), and when the proportion of the aged incre 
perforations also become more common (Table 1). Ho 
er, the increase in the number of elderly people doe: 
alone aecount for the increase in the number of per 
tions, which have also become more prevalent in 
younger patients. In our series, the perforations in t 
under 60 years of age increased from 10.6% to 17.5 
those over 60, from 32.8% to 43.7% (Fig 3). 
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54,259 
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tSeries from the Second Department of Surgery, University Central Hospital, Helsinki, May 1, 1953 to April 30, 1969. 
$Series from the Meilahti Hospital, University Central Hospital, May 1, 1969 to April 30, 1974. 


Table 2.—Ten Patients Who Died of 
Nonperforative Appendicitis 


Age, yr/ Duration of Postoperative 
Sex Symptoms, hr Survival, Days 


32/M 12-24 ed 


Cause of Death 


Cardiac insuffi- 
ciency 


Cerebral embo- 
lus 


49/M 12-24 1 Cardiac infarct 
59/M 24-48 14 Cardiac infarct 
7 


65/M 12-24 Cardiac infarct 


43/M 12-24 14 


68/F 12-24 8 Cardiac infarct 
69/F 12-24 d Cardiac infarct 
4 


68/F 24-48 Pneumonia, 
thyrotoxico- 
sis 

Strangulation of 
small intes- 
tine, diabetes 


Strangulation of 
small intes- 
tine, cardiac 
insufficiency 





The duration of the symptoms in both groups was about 
the same. But the appendix had already perforated in 32% 
of those over 60 compared with only 6% in the younger 
patients (Fig 4). 

Of the 9,652 patients operated on, 26 died (0.27%). Ten 
(0.12%) of these died without the appendix having perfo- 
rated; 16 (1.18%) had perforative appendicitis. Even though 
the mortality in patients whose appendix had perforated 
declined from 1.36% to 0.91%, it was still more than six 
times that of patients operated on in time (Table 1). 
During the last five years of the series, the average age of 


the patients who died was 70 years, while in the period 


before that it was 52 years. During the later period (1969 to 
1974), no patients under 60 years died; the mortality in 
those over 60 was 3.3%. 

The data on the patients who died of nonperforative 
appendicitis are given in Table 2. The cause of death was 
confirmed at autopsy. Only two patients died of a direct 
sequela of the appendicitis; both had developing strangula- 
tion of the small intestine. The remaining eight patients 
died of a variety of diseases, the commonest of which was 
cardiac infarct. Of these ten patients, six were over 60 
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Fig 1.—Age distribution of 300 patients over 60 and 300 patients 
under 60 years of age who were operated on for acute appendi- 
citis. 


(60%). The average age of those who died was 61.5 years. 

The data on the patients who died of perferative appen- 
dicitis are given in Table 3. The fatal complication was 
usually surgical and caused by the basic disease or the 
operation itself. Twelve patients died of postoperative 
infection or other consequences of the operation. Only four 
patients died of conditions other than surgical complica- 
tions. Of the 16 patients who died, eight were over 60 (50%). 
The average age of those who died was 54.9 years; as many 
as 14 (87.5%) of the patients who died were men. 


COMMENT 


Since people are now living longer, the proportion of 
elderly patients in our series of surgically treated acute 
appendicitis greatly increased. The mortality of the elderly 
is high in acute appendicitis, usually more than 4^6.** 

This is a consequence both of the poorer recovery 
capacity of the aged and the fact that they are more often 
operated on after the appendix has perforated.'"'* In our 
series, patients over 60 had more than three times more 
perforations than those under 60. This agrees with earlier 
reports." The proportion of perforations in elderly 
patients during the second stage of our series has further 
increased, so the position is not improving. Appendicitis in 
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Fig 2.—Age distribution of 2,716 patients 
apera:ec on for acute appendicitis from 
May 1. 1968 to April 30, 1974. 
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Fig 4.—Duration of symptcms and operative findings in series of 600 selected patients (300 over and 300 under 60 years of 
age). herizontal histograms depicting percentage distribution also give actual number of patients. 


the elderly is generally considered to be difficult to diag- 
nose even though the main symptoms are similar to those 
of younger people. The most significant difference, 
aiso neted in this investigation, is the faster progression of 
the disease to the perforated stage. This may be because 
the arteries m the older person's appendix are sclerotic, the 
muceus membranes atrophied, and the lymphatic tissue is 
seanty; also, the lumen may be partially obstructed or the 
walls weakened by previous infiammations.’:"' All of these 
faetor- enhance the spread of inflammation and progress 
tc perforation. Slowness in seeking medical attention by 
the eleerly and the surgeon's attempt of a more definite 
diagmesis because of the greater operative risk further 
delay treatment and increase the risk of perforation. An 
aetive approach with early surgical intervention is the best 
way °c reduse perforations and thus mortality. 
Mor'ality in acute appendicitis is still significant, and 26 


Arch Surg—Vcl 116, Feb 1981 


(0.27%) of the 9,652 patients in our series died. The stage 
when the disease is diagnosed and surgery performed has a 
decisive influence on the mortality. Of the patients with 
perforative appendicitis, 1.18% died, while of those oper- 
ated on before perforation only 0.129; died. The mortalities 
correspond to those published elsewhere. 

According to our data, the mortality of perforative 
appendicitis has declined from 1.36% to 0.91%. The reason 
can probably be found in the development of antibiotic and 
parenteral therapy. The improved prognosis is also 
reflected in the fact that during the last five-year period no 
patients under 60 years died. 

It is disturbing that the number of perforations is still 
fairly large, with no signs of a reduction in sight. The 
proportion of perforations in our series has almost doubled. 
Every fifth patient operated on was found to have a 
perforated appendix. One reason for this trend also 
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Claforan 
(3rd Generation 
Pathogens Cephalosporin) 


Staphylococcus aureus 
Staphylococcus epidermidis 


Streptococcus pyogenes 
(Group A beta-hemol. ) 


Streptococcus agalactiae 
(Group B) 


Streptococcus pneumoniae 
Clostridium species (An) 
Peptococcus species (An) 
Peptostreptococcus species (An) 


Citrobacter species 
Bacteroides species (An) 
Enterobacter species 
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Hemophilus influenzae 
(ampicillin-resistant) 





Klebsiella species 
Klebsiella pneumoniae 
Neisseria gonorrhoeae 
Proteus mirabilis 
Proteus morgani 








Proteus rettgeri 
Proteus vulgaris 
Providencia species 
Salmonella species 
Salmonella typhi 
Serratia species 


Shigella species 


Pseudomonas aeruginosa 
(some strains) 





‘In vitro activity does not necessarily imply in vivo effectiveness. 
tData based on PDR". 35th Edition, 1981 
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Table 3.—Sixteen Patients Who Died of 
Perforative Appendicitis 


















Age, yr/ Duration of Postoperative 
Sex Symptoms, hr Survival, Days Cause of Death 

11/M 48-72 2 Peritonitis 

15/M 48-72 5 Sepsis 
internal carotid 
artery 

55/M 12-24 7 Peritonitis, postop- 
erative hemor- 
rhage 

56/M 24-48 36 Peritonitis, occlu- 
sion of the small 
intestine 

62/M 24-48 2 Peritonitis, aspira- 
tion pneumonia 

63/F 144-168 19 Postoperative 
hemorrhage 
ciency, paralytic 
ileus 

78/M 120-144 4 Peritonitis 

84/M 168-192 8 Peritonitis, cardiac 


insufficiency 


observed elsewhere is to be found in patients' and physi- 
cians’ underestimation of the seriousness of appendicitis: 
the patients place too much trust in the ability of modern 
medical care. Furthermore, medication given “to be on the 
safe side” often tends to mask the symptoms of appendici- 
tis.2 '* Despite improved treatment, perforative appendici- 
tis is still a serious disease, often requiring a prolonged 
stay in the hospital, and with it goes both high morbidity 
and a mortality more than six times that of nonperforative 
appendicitis. 

The fatal complications in the perforated cases were 
usually caused by the basic disease or were sequela of the 
surgery; postoperative infection was usually a factor in the 
cause of death. 

The mortality in nonperforative appendicitis was usually 
caused by other concomitant diseases that became mani- 
fested by the surgical stress. We are prepared for the 


. known diseases and they are less often fatal. However, the 


hazards occur with latent and previously unknown dis- 
eases, especially cardiac conditions.* So an exact cardiac 
anamnesis, careful preoperative anesthetic assessment, 
and, when required, internal medical examination, com- 
bined with prompt preoperative prophylactic digitalization 
and antibiotic administration, are possible ways to reduce 
mortality in nonperforative appendicitis.*-'* 
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Editorial Comment 


This article is very timely. Many population groups are increas- 
ing in age, especially in the Scandinavian countries and the United 
States, which means that all surgeons are likely te be confronted 
with elderly patients suffering from acute appendicitis. Moreover, 
as is pointed out in this article, the diagnosis is not easily 
established in this age group. The symptoms are not always 
classic, and the signs of an abdominal infectious process are often 
absent. A rise in temperature may not occur; an elevated leukocyte 
count is frequently not seen. This picture, then, leads to a delay in 
making the proper diagnosis as the physician considers the 
differential possibilities that may not even include acute appendi- 
citis. 

This delay, coupled with the more rapid progression of the 
infectious process from suppurative to perforative appendicitis, as 
emphasized in this report, leads to a higher incidence of perfora- 
tion with its attendant increased morbidity and mortality. Per- 
haps this assumes more importance when articles are beginning to 
appear about the inadvisability of incidental appendectomy in 
patients over the age of 60. Nevertheless, the message of this 
article is important: an elderly patient with abdominal pain, 
particularly right-sided pain, must be considerec to have acute 
appendicitis. In this age group, aggressive diagnostic maneuvers 
should be performed, even abdominal exploratien, in order to 
remove an acutely inflamed appendix before perforation occurs. 

WARD O. GRIFFEN, JR, MD 
Lexington, Ky 


Acute Appendicitis—Peltokallio & Tykka 


Claforan 


(cefotaxime sodium) Sterile IM/IV 


In vitro activity challenging the 
aminoglycosides 


Resistance to beta-lactamase 


unsurpassed by available 
cephalosporins — X d 


, P4 








FIORINAL WITH CODEIN 


CAPSULES, in three dosage strengths: Each capsule contains: Codeine phosphate. USP. (Warning: May t 
7.5 mg (' gr) in No. 1, 15 mg (V4 gr) in No. 2, 30 mg ("2 gr) in No. 3; Sandoptal® (butalbital, 
(Warning: May be habit forming) 50 mg; caffeine, USP. 40 mg; aspirin. USP, 200 mg: phenacetin, U. 


HAS THE SEDATIVE EXT 


. The three leading narcotic/analge. 





FIORINAL® with CODEINE capsules 
Contra: ndications: Hypersensitivity to any of the components. Adult Dosage: 1 or 2 capsules, r« 
Precautions: May be habit forming due to presence of codeine and up to 6 capsules per day, or as dir 





barbituste. Before prescribing or administer 
Side Effects: Nausea, vomiting, constipation, dizziness, skin circular for full product informatio 
rash, dr»wsiness, and miosis. Overdosage is primarily manifested SANDOZ PHARMACEUTICALS. EAST HAI 
by crovesiness. 


. ©1979 Sandoz. Inc 


Now, while waiting for 
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Claforan™ (cefotaxime sodium) Sterile exhibits in vitro activity* 
at low concentrations, equal to or greater than the aminoglyco- 
sides. Claforan is active against ampicillin-resistant H. infiuen- 
zae, many cephalosporin-resistant pathogens, and some 
strains of Pseudomonas aeruginosa. 
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Malrotation of the Midgut 
in Infants and Children 


A 25-Year Review 


Lt Col Richard J. Andrassy, MD, MC, USAF, G. Hossein Mahour, MD, MS, FRCS, FACS 


e Seventy-four patients were operated on at Childrens Hospi- 
tal of Los Angeles between 1951 and 1977 for abnormalities of 
intestinal rotation with or without volvulus. The mortality in this 
group of patients was 4% and represents a significant improve- 


ment from the 23% mortality previously reported from this - 


institution between 1937 and 1951. Neonatal patients had bilious 
vomiting and signs of high intestinal obstruction while older 
children had a more chronic course characterized by intermittent 
episodes of abdominal pain. Evaluation with contrast studies 
and early celiotomy is mandatory to prevent bowel necrosis. We 
outline the associated gastrointestinal anomalies and manage- 
ment of these combined anomalies. 
(Arch Surg 116: 158-160, 1981) 


I’ 1954, Snyder and Chaffin' described 40 patients with 

malrotation who were treated at Childrens Hospital of 
Los Angeles between 1937 and 1951. The anatomic and 
embryologic description in that article, based on careful 
dissection of 50 human embryos, has remained a classic 
contribution to the understanding of intestinal rotational 
abnormalities. These authors reported a 23% mortality in 
their clinical experience. The present review of 74 patients 
with abnormalities of intestinal rotation with or without 
volvulus involves the clinieal experience at Childrens Hos- 
pital of Los Angeles from 1951 to 1977. The mortality in 
this group of patients was reduced to 4% (x^ = 7.52; 
P<.01). Based on this experience, recommendations for 
management are outlined. 
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PATIENTS 


Between July 1951 and June 1977, 74 patients were operated on 
for symptoms leading to the diagnosis of incomplete intestinal 
rotation and/or volvulus. The presence of volvulis was docu- 
mented in 30 patients. Patients operated on for cther primary 
diagnoses and found to have "incidental" intestimal rotational 
abnormalities are not included in this review. Durmg this same 
period, 13 patients with duodenal atresia who were “ound to have 
incidental incomplete rotation were seen and are net included in 
this report. Patients with diaphragmatic hernia, omphalocele, and 
esophageal atresia are also excluded. 


RESULTS 


There were 51 male and 23 female patients. The age 
distribution at the time of operation was as fellows: 1 to 7 
days, 23 patients; 30 days, 16; 1 to 12 months, 24; and older 
than 1 year, 11. Neonatal patients had bilious vomiting and 
signs of high intestinal obstruction. Older ch ldren had a 
more chronic course characterized by intermittent episodes 
of abdominal pain, occasional abdominal distention, and 
intermittent vomiting. These symptoms were frequently 
present for months to years before the diagnosis was 
made. 

Eight infants had bloody stools in addition to bilious 
vomiting. Only one of these eight patients had necrotic 
bowel, and this patient subsequently died. The prognosis 
was not worse in patients with bloody stools, although 
babies with rectal bleeding preoperatively had a signifi- 
cantly longer period of feeding problems postoperatively. 

Eleven of the 23 patients seen during the f rst week of 
life had admission serum bilirubin levels recorded on their 
charts. All of these values were elevated, probably reflect- 
ing patients with clinically apparent jaundice that resulted 
in assessment of the serum bilirubin levels. The total 
bilirubin levels in these 11 patients ranged from 6 mg/dL 
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te 21 mg/dL. One of these patients underwent a "mini 

laparot-my" and operative cholangiography for jaundice— 

dne findings were normal. Subsequently, this patient 

~ * underwent reoseraticn for persistent symptoms and was 

ea [found © hase incomplete rotation of the midgut with 
partially obstructing duodenal bands. 

Preoperative abdoninal films were occasionally helpful 

e in diagaosis, demonstrating gastric dilation and abnormal 

position of the small -ntestine in several patients. Barium 

enema 2xammation was generaly performed as the first 

contras stuey. Although this suggested incomplete rota- 

ton im most patients. it was inconclusive in several 

patients, ane an upper gastrointestinal (GI) tract series 

was pe-formsc. The upper GI tract series confirmed the 

suspected diaznosis of partial duodenal obstruction, but in 

afew patients “he obstruction was believed to be secondary 


b t» othe- causes (ie, duodenal stenosis, web, etc). 


THERAPY 


Celiot»my fer surgical correction was performed in all patients. 
Gastros®my was performed in 29 of the 74 patients. Patients not 
unéergomg gustrostomy began feedings 3.32 1.98 days 
(mean * SD) postopera-ively. Patients undergoing gastrostomy 
began f*edinge 4.81 + 1.94 days (mean + SD) postoperatively. 
This diffrence is significant (P < .01). 

Fifteen asseeiated GI anomalies were found in 13 patients 
(176%). The amomalies were as folows: patient 1, jejunal dia- 
puragm: patient 2, jejunal atresia with meconium peritonitis; 
patient «, annwlar pancreas; patient 4, duodenal diaphragm with 
stenosis and Meckel’s diverticulum; patient 5, duodenal dia- 
puragm=patiemts 6 and 7, Meckel’s diverticulum; patient 8, distal 
ileal ste .osis; aient 9, persistent omphalomesenteric duct with 
ial steaosis; satient 10, rectal duplication; patients 11 and 12, 
hypertraphic pyoric stenosis; and patient 13, Hirschsprung's 
disease. 

There- were «ight complications and three deaths (4%) in this 
serves. (Omplications ineluded three superficial wound infections, 
feur po=operative bowel cbstmetions, and one jejunoileal intus- 
suscepti «n. Tw» 5atients operated on during the first day of life 
hae extensive mecrosis cf the small bowel with peritonitis. These 
petient=died «^ .epsis-early in the postoperative period. Another 
patient rad beer seen elsewhere at 3 days of age with bloody 
darrhez that “rapidly resolved," followed by off-and-on vomiting 
that alsc “reso ved.” This patient returned at 3 weeks of age with 
extensive neerwsi&of the small bowel secondary to midgut volvulus 
ane diec shortly after celiotomy. This is the only patient in this 
ser:es ir whom early m ssed diagnosis led to bowel necrosis and 
dath. 


. 
Ki COMMENT 








In 151%, Meekel’ provided the first description of a 
patient with iatestiral malrotation and passage of the 
midgut loop inio the umbilical cord. However, it was not 
until 198, wen Mall’ described the embryologic features 
of intestinal rctation back into the abdominal cavity. In 
1354, Siyder end Chaffin’ reported their experience at 
Childrens Hespital of Los Angeles and provided a classic 
descrip ion o* tne embryologic features based on extensive 
dissections of 50 human embryos. This description is found 
im staneard peciatric surgical texts' and remains a classic. 
Cross* consid=r=d the clinical findings in malrotation of the 


% intestiral trast to be z continuum of problems arising from 
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arrest in development during the tenth or 11th week of 
fetal life, giving rise to anomalies that are characterized by 
a lack of attachment of the mesentery along the posterior 
abdominal wall; an incompletely rotated cecum; or a com- 
pletely rotated cecum that is mobile and unattached. 
Snyder and Chaffin' reported a 23% mortality in their 
patients operated on from 1937 to 1951. This present study 
updates the experience at Childrens Hospital of Los 
Angeles from 1951 to 1977, where there was 4% mortali- 
ty. 

The clinical manifestations of patients with incomplete 
rotation and/or volvulus vary somewhat with the age of 
the patient. More than half of our patients were seen in the 
first month of life, and the three deaths in this series were 
in this age group. Bilious vomiting occurred in all 74 
patients. There may be a history of "feeding problems" 
prior to the onset of vomiting in these patients. Patients 
seen in the first few days of life are generally at greatest 
risk for associated volvulus and dead bowel. Although 
bloody diarrhea was seen in eight of these patients and 
represents significant vascular compromise, seven of the 
eight patients survived. Patients may have infarcted bowel 
and peritonitis without bloody diarrhea. However, the 
presence of bloody diarrhea was associated with long-term 
feeding problems postoperatively that required parenteral 
or enteral nutritional support. 

Older patients frequently have a long history of inter- 
mittent cramping abdominal pain. There is frequently a 
delay in diagnosis until roentgenographic evaluation is 
undertaken. Partially obstructing bands or intermittent 
volvulus of the small bowel may lead to symptoms in this 
group, and surgical correction is rewarding. 

The diagnosis is made by a combination of plain abdom- 
inal films followed by a barium enema examination. In 
some patients, an upper GI tract contrast study is neces- 
sary to confirm the diagnosis.** A deficient gas pattern on 
abdominal film may suggest viable bowel, while a severely 
obstructed gas pattern may suggest devitalized bowel. 
However, these findings on abdominal films, may be 
misleading and do not always correlate with the surgical 
findings. In the absence of free peritoneal air, a barium 
enema examination should be performed as an emergency 
procedure. 

The cecum may occasionally be found in the right lower 
quadrant despite an incompletely rotated duodenojejunal 
loop. If barium enema study is inconclusive and if the 
patient's condition will allow, upper GI tract contrast 
studies should follow the barium enema study. An upper GI 
tract series will demonstrate an incomplete duodenal 
obstruction, usually in the third portion of the duodenum. 
If the obstruction is not complete, the contrast study will 
also show the abnormal position of the proximal jejunal 
loop to the right of the midline. Corkserewing of loops may 
be seen with volvulus. On occasion, the upper GI tract 
series may be misleading when a complete obstruction is 
seen and it may be interpreted as duodenal atresia or a 
duodenal web. The obstruction seen in patients with 
incomplete rotation and volvulus is generally located in the 
third portion of the duodenum rather than the more 
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Staph. aureus (penicillinase and 

nonpenicillinase producing 

strains). E. coli. Klebsiella sp., H. 

influenzae (including ampicillin- 

resistant strains). Enterobacter sp. 


E. coli. Klebsiella sp.. Entero- 
bacter sp.. P. mirabilis. indole- 
positive Proteus (P. morgani. P. 
rettgeri, P. vulgaris). Staph. 
epidermidis 


E. coli, streptococci (excluding 
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Peptostreptococcus sp 


E. coli. Klebsiella sp 
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b intrinsic duodenal lesions is not as high as previously 
D . suspected. A Fogarty catheter is passed through the mouth 
. . to the stomach and then to the upper part of the jejunum. 
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common- location in the second portion of the duodenum 
seen in intrinsic duodenal abnormalities. Roentgenograph- 
ie findings consistent with incomplete rotation and/or 
volvulus mandate emergency surgical intervention. _ 
Celiotomy is performed through a right upper quadrant 
transverse incision that occasionally extends across the 
midline. The entire bowel is delivered out of the abdomen 
by gentle pressure on the abdominal cavity. Failure to 
deliver the entire bowel outside the abdomen can lead to 
misdiagnosis or incomplete division of the bands. If pres- 
ent, the volvulus is reduced by untwisting, usually in a 
counterclockwise direction. The peritoneal bands (Ladd’s 
bands) are then freed by sharp and blunt dissection from 
the second portion of the duodenum as well as the deeper 
bands at the base of the mesenteric pedicle, which extends 


a the duodenum and upper jejunum. Gentle blunt 


= dissection using a wet cotton swab is frequently helpful in 
freeing these peritoneal attachments without inducing 


| E Gastrotomy and gastrostomy have been recom- 


mended by some authors for postoperative decompression 
‘and to rule out intrinsic duodenal lesions. The incidence of 


The balloon is then inflated and the catheter is pulled 


k: proximally into the stomach to rule out associated intrinsic 
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lesions in the duodenum or upper jejunum. Several of our 
patients had distal lesions, including jejunal diaphragms 


. and atresia, and it is important to adequately inspect the 


remainder of the small bowel. Since long-term feeding 
. problems ean be expected in those patients with bloody 
. diarrhea, we recommend gastrostomy for them. This will 


a ps. allow long-term decompression and an access for contin- 


ES. 
EE. 





 uous-drip feedings if standard feedings are not tolerated 


. after a period of total parenteral nutrition. Gastrostomy is 


also performed in those patients undergoing bowel resec- 


P BR _ tion for necrosis or associated intestinal anomalies. Appen- 






— oo 
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a 
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. dectomy is performed by excision or inversion, and the 


E cecum is placed i in the left side of the abdomen. The upper 
|... part of the jejunum is placed along the right gutter and the 


remaining small bowel is placed into the abdomen. Bill and 
Gramman’ have recommended routine suturing of the 
bowel to the lateral peritoneal side walls for fixation and 
. prevention of recurrent volvulus. In a review of 441 
patients treated at the Boston Childrens Hospital from 
1928 to 1977, recurrent volvulus was seen in only two 
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patients, and we have not experienced recurrent volvulus 
in our patients. Since this possible complication is extreme- 
ly rare, we have not performed “routine” bowel fixation.* 
Postoperatively, the majority of patients who did not 
undergo gastrostomy and did not have complications with 
necrotic bowel or GI anomalies may be fed by the third or 
fourth day. A "pyloric-type" feeding regimen, as previous- 
ly suggested by Kiesewetter and Smith,* has been effective 
in our patients. 

The improvement in mortality (4%) in this group of 
patients represents a composite improvement in diagnosis, 
surgical therapy, and postoperative care. Early roentgeno- 
graphie diagnosis followed by immediate corrective sur- 
gery and careful exploration at laparotomy for associated 
anomalies is mandatory. Improvement in postoperative 
neonatal care, including total parenteral nutrition, has 
improved the postoperative course. In our series, two of the 
three patients who died were operated on during the first 
day of life, but because of massive intestinal perforation, 
peritonitis, and sepsis, they could not be resuscitated. The 
third patient, aged 3 weeks, had a five-day history of 
vomiting prior to diagnostic studies, and delay in diagnosis 
resulted. in necrotic bowel, peritonitis, and subsequent 
death. Further reduction in mortality warrants aggressive 
diagnostie evaluation and early surgical intervention. 


Susie Krasney provided secretarial assistance. 
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Microbiology: The bactericidal activity of cefotaxime sodium results from inhibition of cell 
wall synthesis. Cefotaxime sodium has /n vitro activity against a wide range of gram-positive 
and gram-negative organisms. Claforan has a high degree of stability in the presence of beta- 
lactamases, both penicilinases and cephalosporinases, of gram-negative and gram-positive 
bacteria. The following/n vitro data are available. but their clinical significance is unknown 


Gram-positive: Staphylococcus aureus, including penicillinase and non-penicillinase produc- 
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Cefotaxime sodium is active against some strains of Pseudomonas aeruginosa. 


Susceptibility Tests: Quantitative methods that require measurement of zone diameters give 
the most precise estimate of antibiotic susceptibility. One such procedure has been recom- 
mended for use with discs to test susceptibility to cefotaxime sodium. Interpretation involves 
correlation of the diameters obtained in the disc test with minimum inhibitory concentration 
(MIC) values for cefotaxime sodium. 


Reports from the laboratory giving results of the standard single-disc susceptibility test using 
a 30-4g cefotaxime sodium disc should be interpreted according to the following criteria: 


Susceptible organisms produce zones of 23 mm or greater, indicating that the 
tested organism is likely to respond to therapy. 


Organisms of intermediate suscentibility produce zones of 18 to 22 mm, indicating 
that the tested organism would be susceptible if high dosage is used or if the 
infection is confined to tissues and fluids (e.g., urine). in which high antibiotic 
levels are attained. 


Resistant organisms produce zones of 17 mm or less, indicating that other therapy 
should be selected. 


Organisms having zones of less than 18 mm around the cephalothin disc are not necessarily 
of intermediate susceptibility or resistant to cefotaxime sodium. 


Organisms should be tested with the cefotaxime sodium disc, since cefotaxime sodium has 
been shown by in vitro tests to be active against certain strains found resistant to cephalosporin 
Class discs. The cefotaxime sodium disc should not be used for testing susceptibility to other 
cephalosporins. 


A bacterial isolate may be considered susceptible if the MIC value for cefotaxime sodium is 
not more than 8 ug/ml. Organisms are considered resistant to cefotaxime sodium if the MIC is 
greater than 16 ug/ml. 


INDICATIONS AND USAGE 
Claforan is indicated for the treatment of serious infections caused by susceptible strains of the 
designated microorganisms in the diseases listec below. 


(1) Lower respiratory tract infections, including pneumonia, caused by Streptococcus 
pneumoniae (formerly Diplococcus pneumoniae). Streptococcus pyogenes (Group A 
streptococci) and other streptococci (excluding enterococci, e.g., Streptococcus faecalis). 
Staphylococcus aureus (penicilinase and non-penicillinase producing), Escherichia coli, 
Klebsiella species, Haemophilus influenzae (including ampicillin-resistant strains). and En- 
terobacter species. 


(2) Urinary tract infections caused by Escherichia coli, Klebsiella species, Enterobacter 
species, Proteus mirabilis, indole positive Proteus (i.e., P morgan, P. rettgeri, and P vul- 
garis), and Staphylococcus epidermidis. 


(3) Gynecological infections, including endometritis and pelvic cellulitis caused by Escheri- 
chia coli, streptococci (excluding enterococci. e.g.. S. faecalis) and Peptostreptococcus 
species. 


(4) Bacteremia/Septicemia caused by Escherichia coli and Klebsiella species. 


(5) Skin and skin structure infections caused by Staphylococcus aureus (penicillinase 
and non-penicillinase producing), Streptococcus pyogenes (Group A streptococci) and other 
streptococci (excluding enterococci, e.g.. S. faecalis), Escherichia coli, Proteus mirabilis, and 
indole positive Proteus (i.e., P morganii, P. rettgeri, and P. vulgaris). 


Specimens for bacteriologic culture should be obtained prior to therapy in order to isolate and 
identify causative organisms and to determine their susceptibilities to Claforan. Therapy may be 
instituted before results of susceptibility studies are known; however, once these results become 
available, the antibiotic treatment should be adjusted accordingly. 


CONTRAINDICATIONS 
Claforan is contraindicated in patients who have shown hypersensitivity to cefotaxime sodium or 
the cephalosporin group of antibiotics 


WARNINGS 

BEFORE THERAPY WITH CLAFORAN IS INSTITUTED, CAREFUL INQUIRY SHOULD BE 
MADE TO DETERMINE WHETHER THE PATIENT HAS HAD PREVIOUS HYPERSEN- 
SITIVITY REACTIONS TO CEFOTAXIME SODIUM, CEPHALOSPORINS, PENICILLINS, OR 
OTHER DRUGS. THIS PRODUCT SHOULD BE GIVEN WITH CAUTION TO PATIENTS WITH 
TYPE | HYPERSENSITIVITY REACTIONS TO PENICILLIN. ANTIBIOTICS SHOULD BE 
ADMINISTERED WITH CAUTION TO ANY PATIENT WHO HAS DEMONSTRATED SOME 
FORM OF ALLERGY. PARTICULARLY TO DRUGS. IF AN ALLERGIC REACTION TO CLAFO- 
RAN OCCURS. DISCONTINUE THE DRUG. SERIOUS HYPERSENSITIVITY REACTIONS 
MAY REQUIRE EPINEPHRINE AND OTHER EMERGENCY MEASURES 


CIarorar 


cefotaxime sodium) 


PRECAUTIONS 
Claforan has not been shown to be nephrotoxic; however 
antibiotic concentrations can occur from usual doses in 
reduction of urinary output due to renal insufficiency, the ! 
when Claforan is administered to such patients. Continu 
degree of renal impairment, severity of infection, and susce 
Although there is no clinical evidence supporting the | 
cefotaxime sodium in patients with even profound renal c 
further data are obtained, the dose of cefotaxime sodium 
creatinine clearances of less than 20 mI /min/1.73 m?. 
When only serum creatinine is available, the following 
age of the patient) may be used to convert this value ii 
creatinine should represent a steady state of renal function 
Weight (kg) x (140 — age) 


72 x serum creatinine 


Males 


0.85 x above value 


As with other antibiotics, prolonged use of Claforan ma: 
ble organisms. Repeated evaluation of the patients coi 
occurs during therapy, appropriate measures should be tak 


Drug Interactions: Increased nephrotoxicity has been re 
istration of cephalosporins and aminoglycoside antibiotics. 


Carcinogenesis, Mutagenesis: Long-term studies in c 
evaluate carcinogenic potential. Mutagenic tests includec 
Both tests were negative for mutagenic effects. 


Pregnancy (Category B): Reproduction studies have | 
doses up to 30 times the usual human dose and have reve 
or harm to the fetus due to Claforan™ (cefotaxime sodiu 
trolled studies in pregnant women. Because animal reprod 
tive of human response, this drug should be used during pri 


Nonteratogenic Effects: Use of the drug in women of ch 
anticipated benefit be weighed against the possible risks. 


In perinatal and postnatal studies with rats, the pups 
Claforan were significantly lighter in weight at birth and 
control group during the 21 days of nursing. 


Nursing Mothers: Claforan is execreted in human milk it 
be exercised when Claforan is administered to a nursing wc 


Pediatric Use: Safety and effectiveness in infants and chil 


ADVERSE REACTIONS 
Claforan is generally well tolerated. The most common adv 
tions following IV or IM injection. Other adverse reactions hi 


The most frequent adverse reactions (greater than 1°%) are 


Local (5.1%) - Injection site inflammation with IV adm 
derness after IM injection. 

Hypersensitivity (1.996) - Rash. pruritus, fever. 

Gastrointestinal (1.7%) — Colitis, diarrhea, nausea, an 


Less frequent adverse reactions (less than 1%) are: 


Hemic and Lymphatic System - Granulocytopenia, tr 
neutropenia have been reported. Some individue 
Coombs Tests during treatment with the cephalosporir 

Genitourinary System - Moniliasis, vaginitis. 

Central Nervous System - Headache. 

Liver - Transient elevations in SGOT, SGPT, serum LD 
levels have been reported. 

Kidney - As with some other cephalosporins, transient 
sionally observed with Claforan. 

DOSAGE AND ADMINISTRATION 

The usual adult dosage for Claforan is 1 gram every six t 
administration should be determined by susceptibility of the 
infection, and the condition of the patient (see table for c 
administered IV or IM after reconstitution. 


GUIDELINES FOR DOSAGE OF | 


Females: 


Daily 
Dose 
Type (grams) 

Uncomplicated infections such 2 1 gra 
as pneumococcal pneumonia or 
acute urinary tract infection 
Moderate to severe infections 3-6 1-29 
Infections commonly needing 6-8 2 gra 
antibiotics in higher dosage (e.g.. 
septicemia) 


Life-threatening infections upto12  2gra 
The maximum daily dosage should not exceed 12 grams. 


Impaired Renal Function - see PRECAUTIONS section 


NOTE: As with antibiotic therapy in general, administration c 
minimum of 48 to 72 hours after the patient defervesces or 
tion has been obtained; a minimum of 10 days of treatm 
caused by Group A beta-hemolytic streptococci in order to 
fever or glomerulonephritis; frequent bacteriologic and clit 
therapy of chronic urinary tract infection and may be requir 
has been completed: persistent infections may require trea 
smaller than those indicated above should not be used 
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Percutaneous Transluminal Angioplasty 


An Angiographer’s Viewpoint 


Harvey L. Neiman, MD; Thomas D. Brandt, MD; Mark Greenberg, MD 


* We outline the present role of angioplasty in the manage- 
ment of peripheral vascular disease and its application to other 
portions of the arterial and venous systems; we summarize 
several large series, including our own, which encompass more 
than 4,000 cases; and we discuss the pathophysiology of balloon 
dilation techniques and the criteria for patient selection. With 
appropriate patient selection, initial (90%) and long-term (85%) 
patency results are now comparable with surgical techniques 
when the iliac arteries are involved. Treatment of femoropopliteal 
disease is slightly less successful but is indicated in appropriate 
patients. We present the role of angioplasty in conjunction with 
grafting procedures and in the management of renal vascular 
hypertension, and we review the potential complications (2% to 
3%), adjunctive medical management, and areas for further 
investigation. 

(Arch Surg 1981;116:821-828) 


ollowing the initial report of transluminal angioplasty 

by Dotter and Judkins in 1964, a large amount of 
investigative work was performed.** However, it was not 
until after Grüntzig described the balloon technique in 
1974 that widespread attention was directed to the poten- 
tial of this procedure. Subsequently, a substantial number 
of dilations have been carried out in the iliae, femoral, and 
popliteal arteries, and it is now possible to define the 
indications and risk factors for the procedure in these 
vessels. In addition, the aorta, renal, coronary, visceral, and 
vertebral arteries have now been approached and dilated 
with varying degrees of success. 
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PATHOPHYSIOLOGY 


Since the introduction of the angioplasty technique, the mecha- 
nism has been thought to be compression and remodeling of the 
atherosclerotic plaque.’ However, Castaneda-Zuniga et al^ using 
cadavers and animal models, have recently advocated 2 new 
concept. These authors pointed out that (1) atherosclerotic materi- 
al that has been present for a substantial amount of time is 
incompressible, and (2) notable compression or redistribution of 
atherosclerotic material could not be demonstrated histologically 
following angioplasty. They postulated that the predominant 
mechanism for the increased caliber of arteries following angio- 
plasty is the permanent overstretching of the media. In their 
opinion, overstretching causes a permanent derangement o? both 
elastic fibers and smooth muscle. They repeatedly demonstrated a 
corkscrew deformity of the nuclei of smooth-muscle cells within 
the media following distention with the Griintzig catheter. Crack- 
ing of the intima and separation of this layer from the media were 
also histologically demonstrated following the procedure. These 
authors have proposed that the stretched medium distends after 
dilation and carries with it intima and atheromatous material. 
Healing of the disrupted ‘arterial layers is by the formation of a 
neointima and scar tissue similar to that which is formed follewing 
endarterectomy. Based on our experience and visualization ef the 
atherosclerotic material at the time of autopsy, their theories 
appear quite attractive. Their work also explains the angiographic 
appearance, sometimes seen after an angioplasty, in which there 
seems to be a small dissection in the area of the dilated segment 
(Fig 1). In reality, this may represent a normal result with a small 
amount of contrast material interdigitating between separated 
media and intima. 


INDICATIONS 


With respect to the lower-extremity vessels, initial questions 
concerning whether this new mode of therapy was either compet- 
itive with or additive to traditional bypass graft surgery have now 
been resolved. Analysis of the success rates of angioplasty, with 
particular attention to both the location and length of the diseased 
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Fig 1.—Left, Angiogram from 64-year-old man with 8.7-cm segmental occlusion of mid-left superficia! 
femoral artery. Right, Following successful transluminal angioplasty, there is now flow through 
occluded segment. There is also evidence of apparent subintimal channel in dilated segment. 


segment, has defined the limits of the procedure. It appears that 
pereutaneous transluminal angioplasty is well suited for the 
treatment of short-segment focal disease involving the iliac, 
femoral, and popliteal arteries. In patients with multiple-segment 
or long-segment involvement, the results are less favorable." 

In the iliac vessels, several large series of patients have demon- 
strated that stenoses under 6 em in length are most amenable to 
transluminal angioplasty,*'' although some authors report success 
with lesions up to 8 em in length." An example is illustrated in Fig 
2. Iliac artery occlusions can be treated; however, they present a 
much greater risk because of the possibility of extraluminal 
passage of the catheter with subsequent retroperitoneal hemor- 
rhage. The angiographic appearance of the lesion seems to be of 
minimal importance because in our experience, lesions that appear 
ulcerated have met with no substantially different therapeutic 
results than have those that appear symmetric and smoothly 
marginated. However, in those patients with angiographic or 
clinical signs of acute thrombosis or embolism, angioplasty is 
contraindicated. This is secondary to the risk of distal emboliza- 
tion by fragments of unorganized thrombus loosened by catheter 
manipulation. 

The procedure appears to have increased the choices of the 
physician concerned with the treatment of vascular disease in that 
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it is particularly well suited to the patient with mild to moderate 
disease or the patient with severe disease who may not be a 
surgical candidate. In our experience at a large-volume angio- 
graphic laboratory, the majority of patients whom we saw 
remained candidates for operative intervention. Of the 95 angio- 
plasties performed, most were carried out on patients who had 
one- to two-block claudication and an angiographically demon- 
strated short-segment lesion. For the most part, these were 
patients who had been previously informed that no substantial 
treatment was available and that they would have to learn to live 
with their disease. Rather than being placed on an exercise program 
with limited success, these persons underwent angioplasty. 


RESULTS 


It is in the iliac artery that angioplasty has demon- 
strated the most notable initial as well as long-term 
patency rates. Initial success rates have been reported to 
be from 81% to 9646,*.-" whereas long-term patency 
rates have varied from 70% to 92%.*""!- The follow-up 
period in these studies has ranged from a mean of seven 
months (90%)'* to 33 months (927»)." One criticism of the 
long-term assessment in these patients has been the lack of 
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Fig 2.—Left, Angiogram from 58-year-old man with 3-cm-long, 85% stenosis of proximal right 
common iliac artery. There is ulcerated plaque at site. Right, After percutaneous transluminal 
angioplasty. 


objective, reproducible criteria for measuring perfusion of 
the limb distal to the angioplasty site. O'Mara et al,’ 
however, have recently applied Doppler techniques to iliac 
lesions, and Van Andel” used similar data, in reporting 
long-term patency rates of 84% and 90%, respectively. With 
the current widespread use of these techniques, further 
corroboration is imminent. Van Andel also pointed out that 
one of the most important advantages of transluminal iliac 
artery angioplasty is that the danger of severing sympa- 
thetic fibers is avoided and innervation of genitalia 
remains intact. 

In the femoral popliteal segment, stenoses (Fig 3) as well 
as occlusions (Fig 4) have been successfully treated. The 
ideal lesion is the solitary short-segment stenosis, although 
lesions up to 10 em in length are anatomic candidates for 
angioplasty. Unfortunately, results in this region have 
been less satisfactory than in the iliac artery. Grüntzig and 
Zeitler in a cooperative study involving 1,184 patients, 
reported a primary success rate of only 74%. A two-year 
follow-up of over 300 patients was published by Griintzig 
and Kumpe* and they reported a patency rate of 72%. 
Other authors have reported similar figures, although their 
patient populations have not been as large. For exam- 
ple, O'Mara et al,'^ in a series of 55 patients, demonstrated 
a patency rate of 73% with a mean follow-up of 7.5 months 
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by using Doppler analysis. 

In therapeutic terms, the implication of the data pub- 
lished to date seems clearly to indicate that iliae artery 
angioplasty has been demonstrated to have an exce lent 
long-term patency rate and, where an appropriate ana- 
tomic lesion exists, should be considered the initial proce- 
dure of choice in most patients. In the femoropopl teal 
artery, however, the situation is not yet as clear with 
respect to the role of the procedure relative to surgery. 
Bollinger’ compared walk therapy, angioplasty, and recon- 
structive surgery by measuring changes in the brachial- 
ankle index as determined by Doppler techniques. Because 
of the large differences in extent of disease, patient age, 
and operative risks in his different populations, the greups 
were not strictly comparable. His results, however, raise 
several interesting points. The patients treated by recon- 
struetive vascular surgery showed the best initial results; 
following reconstructive surgery, the ankle pressure 
inereased an average of 55 mm Hg, whereas that in the 
patients undergoing angioplasty increased an average of 
30 mm Hg. At the end of one year, however, the mean 
change in ankle pressure decreased in both of these grcups 
to the point that the operative patients demonstrated enly 
a 19-mm Hg improvement over pretherapy levels, and the 
patients undergoing angioplasty a 20-mm Hg improve- 
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pe ZOMAX . 


TABLETS 





(ZOMEPIRAC SODIUM) 


IN POSTSURGICAL PAIN: 


-...the non-narcotic analgesic zomepirac 
administered in repeated doses is well tol- 
erated and effective..." in mild to moder- 


ately severe postoperative pain. 





COMPARATIVE PAIN RELIEF 
Response from postsurgical patients after 

a single dose of ZOMAX (zomepirac sodium) 
or placebo 





RELIEF" 


"SOME 
PAIN ZOMAX 100 mg 


RELIEF" 


Hours ME 1 2 3 4 Jj 6 


Combined data from four single-dose studies 
encompassing 123 patients. In three of the studies, 
91 patients were evaluated for 6 hours. 

In the fourth study, 32 patients were evaluated 
for 4 hours. 





tabs 
Fig 3.—Left, Angiogram from 71-year-old man with 0.4-cm, approximately 80% 


stenosis of distal left superficial femoral artery. Right, After percutaneous 
transluminal angioplasty. 


Fig 4.—Left, Angiogram from 62-year-old woman with 5-cm occlusion of popliteal artery. Right, After 
percutaneous transluminal angioplasty; this demonstrates patency of previous lesion with good distal 
runoff. 
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THE FIRST COMPREHENSIVE NON-ADDICTING 
: ANALGESIC. ..comprehensive because of its broad 
use in mild to moderately severe pain 





IN PAINFUL MUSCULO- IN PAINFUL SPRAINS, 
> SKELETAL DISORDERS: STRAINS AND FRACTURES: 


ZOMAX '"...provided continuing effective "...from the standpoint of both effective- 
analgesia in the relief of chronic!!! pain..? ness and tolerability, zomepirac is a useful 
: Í "TEM alternative to existing analgesic agents for 

ZOMAX '... will provide a significant the management of acute orthopedic pain’? 4 
contribution to the multifaceted therapeu- 
tic approach required for optimum man- GLOBAL EVALUATIONS WITH ZOMAX 
agement of patients with chronic!!! in Painful Sprains, Strains and Fractures 
orthopedic pain.'* 

CN Total number Mean duration Number responding to 
GLOBA_ EVALUATION WITH ZOMAX of patients of therapy ZOMAX therapy+ 
Encompassiag: Pain due to Chronic 73 4.8 days 70 (96.0%) 


Degenerative Joint Disease — Two Studies; 
Chronic Ortaopedic Pain — One Study. 


Toca! number Number responding to 
of patients ZOMAX therapy+ 
417 357 (85.696) 





* ZOMAX is a nonsteroidal, anti-inflammatory agent which has been developed 
as an analgesic. It also possesses antipyretic activity. 





{Use with caution in patients treated for longer than 6 months 
(see warnings and precautions). 


Includes patients with minimal, moderate, and marked response to therapy. 


For brief semmaryof prescribing information, see last page of advertisement. 





Fig 5.—Left, Angiogram from 60-year-old woman with hypertension. There is approximately 8596 stenosis of proximal right renal 





artery. There is also mild stenosis of proximal left renal artery. Right, After percutaneous transluminal dilation of right renal 
artery. There is now only minimal stenosis at origin of right renal artery. Treatment of left renal artery was not attempted. 


ment in ankle pressure. Though a direct comparison is not 
possible, Bollinger did show that a hemodynamic result 
comparable with the operative group of long-segment 
occlusions was obtained after one year in patients with 
short occlusion or stenoses treated by the angioplasty 
technique. He therefore concluded that, with proper 
patient selection, equivalent long-term results are possi- 
ble. 


COMMENT 
Adjunctive Medical Management 


One area that remains open for investigation is adjunc- 
tive drug therapy before, during, and after the angioplasty 
procedure. Presumably, as this is more clearly understood, 
it will contribute to increased patency. It has been clearly 
demonstrated that patients on a program of adjunctive 
medical management have a greater long-term patency 
rate- than do patients treated with angioplasty alone. It 
has not been clearly demonstrated, but the presumption in 
the case of angioplasty is that closure is platelet induced, 
and therefore most of the drug therapy has been addressed 
to this problem. The optimum drug regimens have not been 
fully elaborated. At Northwestern University, Chicago, we 
use dipyridamole (Persantine), 50 mg three times daily, 
and aspirin, 300 mg three times daily, for three days prior 
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to angioplasty. During the procedure, the catheter and 
guidewire represent a potential focus of fibrin deposition 
and, therefore, intra-arterial heparin sodium is also used 
after the lesion is passed with the initial catheter We 
infuse 5,000 units of heparin sodium via the catheter. 
Following the angioplasty procedure, therapy is continued 
with dipyridamole (75 mg three times daily) and aspirin 
(300 mg three times daily) indefinitely. Numerous ether 
agents have been used by other authors, including sulfin- 
pyrazone (Anturane), warfarin sodium, and dextran.'* Sub- 
stantial work needs to be continued in this area in order to 
develop an optimal management technique. 


Complication Rate of Angioplasty 


It has been clearly shown that with diagnostic studies, 
the complication rate of angiography is directly related to 
the experience and procedure volume of the angiographic 
laboratory.'* Clearly, the same situation exists with respect 
to angioplasty because the complicating factors of amgio- 
plasty in many respects parallel those of diagnostic angiog- 
raphy. Patients undergoing angioplasty, however, receive 
anticoagulation therapy before, during, and after the 
procedure and are, therefore, at greater risk for focal 
hemorrhage and pseudoaneurysm formation at the punc- 
ture sites. Working with severely diseased vessels also 
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TABLETS 


F^ ZUITIax : 


(ZOMEPIRAC SODIUM) 


EFFECTIVELY ACTS ON 


PAIN... WITH NO EVIDENCE 
OF ADDICTION POTENTIAL 


CLASSICAL ANIMAL STUDIES—which are rea- 
sonable predictors of addiction and dependency 
potential—have demonstrated that ZOMAX 
has no such potential.5 

CLINICAL EXPERIENCE has also attested to 
the non-addicting aspect of ZOMAX treatment. 
Honig® reported 107 patients treated for 
chronict pain over a 12-month period. The es- 
sentially constant mean daily dose levels after 
one year of treatment demonstrated *..no ev- 
idence of development of tolerance during 
extended therapy with zomepirac:' 8 

McMillen, et al.3 evaluated mean daily dose 
data for 231 patients receiving ZOMAX up to 
12 weeks for chronict orthopedic pain. The rel- 
ative stability of mean dosage levels recorded 
throughout this 12-week trial indicated that 
-..patients taking zomepirac on a long- 
term basis would be expected to experi- 
ence adequate pain relief without the risk 
of dependence and development of toler- 
ance associated with narcotic-containing 
compounds’? 


The non-addicting benefits of ZOMAX and 
aspirin were also demonstrated in a double- 
blind study by O'Brien and Minn,’ involving pa- 
tients who were treated for pain due to 
chronict degenerative joint disease. In this 
study, 121 patients received ZOMAX treatment 
for 12 months! Subsequently, for an additional 
three-day period, 64 of these patients contin- 
ued to be treated with ZOMAX while the re- 
maining 57 were switched to aspirin. 


After assessing all of the cases for physical 
and psychological symptoms associated with 
Classic opiate withdrawal, the investigators 
found that the “...abrupt change from oral 
zomepirac to aspirin demonstrated no evi- 
dence of withdrawal symptoms:" ZOMAX, 
according to these findings, “...is unlikely to 
be abused: 


TUse with caution in patients treated for longer than 6 months 
(see warnings and precautions ). 














Fig 6.—Top left, Angiogram from 48-year-old man with approximate 80% stenosis of distal abdominal aorta. Top right, 
After percutaneous transluminal angioplasty, aortogram demonstrates marked improvement of lesion. Bottom left, 
Preangiographic Doppler flow measurements indicated bilaterally diminished ankle-brachial ratios. Bottom right, 
Postangioplasty Doppler flow measurements indicate substantial increases in ankle-brachial ratios bilaterally. 
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use in mild to moderately severe pain 


EFFECTIVELY ACTS ON PAIN 
*  ... WITH A LOW INCIDENCE 
OF SIDE EFFECTS 


Short- and'jong-term studies show ZOMAX to The distinctive ZOMAX tablet... 

be wed-tolerated and topossess side effects New ZOMAX is unlike any analgesic 

simila- to other prostagiandin synthesis inhibi- you've prescribed ...and so is the shape of 

tors. During extensive clinical trials, the inci- its tablet. It's uniquely hexagonal...and easily 

cence-of adverse reactions for patients identifiable. Patients are not likely to mistake 

receiving short-term therapy was in nearly all the new ZOMAX tablet for any other medica- 
è ces substantially lower than for patients re- tion they may be taking concomitantly. 

ceiving long-term therapy. The most frequently 


E h : *ZOMAX is a nonsteroidal, anti-inflammatory agent which has been 
reporsec sice effects were gestr ointestinal. The developed as an analgesic. It also possesses antipyretic activity. 


most eommon of these was nausea. As with 
cther tonst2roidal anti-inflammatory drugs, 
ZOMEX shauld be given under close supervi- 
sion te patients with a history of upper gastro- 
intestinal tract disease (see warnings). 

In controiled clinical trials, the frequency of 
urinary tract signs and symptoms was higher 
in ZOMAX treated patients than in aspirin pa- 
tents. Because of these “indings, as well as evi- 
cence of renal toxicity in animals (as reported 
with cther prostaglandin synthesis inhibitors), 
and ar increase in adrenal tumors in male rats 
ina tv-o-yezr study, ZOMAX should be used 
with caution in patients treated for longer than 
six manths (see warnings and precautions). 

The antipyretic and anti-inflammatory activ- 
ity of ZOMAX may reduce fever and inflamma- 
ton, taus diminishing their utility as diagnostic 
signs in detecting complications of presumed 
non-irfectiaus non-inflammatory painful condi- 
tions. “or e detailed listing of side effects, in- 
Cuding their approximate inddence and 
h probability of a causal relationship to ZOMAX, 
sæ "Adverse Reactions” section of the ap- 
pended brief prescribinc information. 





Foribrief summary of prescribing information, see last page of advertisement. 


increases the potential risk at distal sites. 

In terms of morbidity, complications should be classified 
according to where they occur. In a series of 1,401 patients, 
Zeitler^ divided his problems into those occurring at the 
puncture site and those occurring peripherally. Of the 
former, there were hemorrhages (2%), pseudoaneurysms 
(0.7%), and thrombotic occlusions (5.5%). Distally, he noted 
arterial perforations (0.4%), distal embolization (3%), and 
thrombotic occlusion (4%). Two percent of these complica- 
tions required surgical intervention. Unfortunately, no 
mention was made of the type of lesion attempted with 
each complication. Other authors® "° have reported similar 
results. Of particular interest is the problem of distal 
embolization, which has been reported to resolve sponta- 
neously, as demonstrated by follow-up angiographic 
studies, in two to three days. 

In our experience with this procedure, there have been 
no deaths, no loss of a limb or organ, and no exacerbation of 
symptoms. In 95 cases, we have had one pseudoaneurysm 
following angioplasty and one intimal flap at the percuta- 
neous entry site that required surgical intervention. There 
has also been one notable groin hematoma. As expected, all 
complications occurred in our initial 50 cases, and we have 
seen essentially no complications in our last 45 procedures. 
Again, this is thought to relate to experience with the 
procedure. This has also been the experience of others 
involved in large numbers of angioplasty procedures. Most 
importantly, the complications have been amenable to 
treatment with a groin incision under local anesthesia. 
Though the potential for more serious complications clearly 
exists, with careful techniques this has not been a problem 
in experienced hands. In conclusion, the low overall compli- 
cation rate of approximately 2% to 3% makes the procedure 
attractive, particularly for those patients with mild to 
moderate disease. 


Renal Artery 


In recent years, angioplasty techniques have been 
extended to other vessels of the body. Although less 
experience has been obtained, important data are now 
beginning to accumulate, particularly with respect to the 
renal arteries (Fig 5) in the management of renovascular 
hypertension. The indications for the use of either long- 
term medical management or surgical intervention remain 
controversial, and several investigators have advanced 
promising data that suggest a role for balloon dilation 
techniques in the management of these patients’ condi- 
tions. Schwarten et al^" recently reported a series of 66 
patients, and Tegtmeyer et al? have added another 20 
patients. They have reported cure rates of 44% and 50% and 
improvement rates of 48% and 30%, respectively. They 
defined “cure” as a complete return to a normotensive 
state. These patients were considered improved according 
to one of the following criteria: (a) normotensive on an 
antihypertensive regimen with a substantial reduction in 
the dosage for a number of agents previously required; (b) 
a combination of a notably lower blood pressure (BP) and a 
marked reduction of medications; or (c) same medications 
as before but with a substantial reduction of BP. Schwart- 
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en et al further reported on 12 patients with renal failure; 
of these patients, two (17%) were cured, seven (58%) had no 
further progression of disease, and in only one (8%) the 
condition slowly deteriorated after an initially favorable 
response. Results of others have been comparable,” and 
these reports compare favorably with several large surgical 
series." Though the initial results with renal artery 
stenoses are promising, long-term study of this technique 
is indicated, and an initial cooperative study is presently 
being formed. 
Other Sites 


Successful dilation and recanalization have alse been 
carried out in the arteria profunda femoris. Motarjeme et 
al” reported 12 cases with successful dilation. Angioplasty 
of the abdominal aorta has also been reported. We have 
operated on two patients with substantial disease in the 
lower abdominal aorta. In both instances, these were men 
in their early 40s who desired to avoid the potential 
complications of impotence following aortobifemoral 
bypass procedures. In both instances, there were notable 
pressure differentials in the ankles compared with the 
brachial pressures prior to the procedure, and normaliza- 
tion of the pressures occurred after angioplasty (Fig 6). 
There were no complications in either procedure, and with 
six- and 11-month follow-up studies, both patients remain 
asymptomatic with normalized Doppler flow data. The 
internal iliac artery also presents an easily accessible site 
for percutaneous treatment of vasoculogenie impotence, 
although there has been little published experience in this 
area. Use of the angioplasty procedure in the carotid and 
vertebral systems, as well as in the coronary arteries, 
have been studied but will not be discussed here. Two areas 
in which angioplasty has been used and that appear 
promising are (1) in conjunction with a surgical bypass, 
both intraoperatively and as a combined procedure, and (2) 
in stenotic vein grafts. 

Ernest Ring, MD, and colleagues reported a 94% success 
rate in dilation of stenoses occurring in venous bypass 
grafts at the anastomotic site (13 patients) and within the 
midportion of the vein (three). Pedal pulses were restored 
in 85%, with improvement of the pulse within the graft in 
one patient (7%). There was a mean seven-month follow-up 
patency of 93% (14/15) (oral communication, 1980). We 
have had a limited experience in this respect. 

Whereas angioplasty can be performed intraoperatively 
at the time of the bypass procedure, at Northwestern 
University we have used a staged approach in which the 
angioplasty is performed 48 to 72 hours prior to the bypass 
procedure. Using this staged technique, we have founé that 
the two procedures are highly complementary and tha: iliae 
artery angioplasty with a subsequent femoropopliteal 
bypass procedure, or the reverse, have been useful in 
selected cases. There have been no untoward effects of this 
combined procedure, and the use of angioplasty two to 
three days prior to the bypass has added no complicating 
factors to the operative procedure. 


Nonproprietary Name and Trademark of Drug 


Dipyridamole— Persantine. 
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ZOMAX” (zomepirac sodium) 
BRIEF SUMMARY 


INDICATIONS AND USAGE: ZOMAX (zomepirac 
sodium) is indicated for the relief of mild to moderately 
severe pain. 

CONTRAINDICATIONS: In patients who have previously 
exhibited intolerance to it; in patients in whom aspirin and 
other nonsteroidal. anti-inflammatory drugs induce bron- 
chospasm, rhinitis, urticaria, or other sensitivity reactions. 
WARNINGS: Give under close supervision to patients 
with a history of upper gastrointestinal tract disease 

and only after consulting the ADVERSE REACTIONS sec- 
tion. Peptic ulceration and gastrointestinal bleeding, 
sometimes severe, have been reported. 

In clinical studies in patients receiving long-term 
zomepirac sodium treatment for up to 2 years, 
peptic ulcers were reported at an incidence of 
almost one percent. Gastrointestinal bleeding 
without evidence of peptic ulceration has 
been reported at an incidence of about 3 
per 1000. 

Because of animal tumorigenicity 
findings (see PRECAUTIONS, Car- 
cinogenesis section) and the possi- == 
bility of adverse effects on the urinary 
tract from pr use in humans (see 
PRECAUTIONS), caution should be exer- 
cised in considering ZOMAX for chronic use. 
PRECAUTIONS. General: In a 6-month clinical trial, 
urinary tract signs and symptoms of dysuria, cystitis, uri- 
nary frequency, hematuria, pyuria, and urinary tract infec- 
tion appeared at a greater incidence in the ZOMAX 
patients (6.896) than in aspirin patients (1.496). The proba- 
bility that the difference observed in these two incidence 
rates is due to chance alone is 0.03. Although the cause 
of these signs and symptoms and their causal relation- 
ship to zomepirac sodium have not been adequately 
established, use with caution in patients treated for longer 
than 6 months. (Also see next paragraph for long-term 
renal effects in animals). 

Long-term toxicological studies have been done in 
rodents and primates. Metabolic studies with zomepirac 
sodium suggest that monkeys provide the best animal 
model for man. In rats, dose-related renal papillary 
necrosis and papillary edema were observed. In mice. 
renal papillary necrosis was observed, usually associated 
with advanced amyloidosis. In two 12-month studies in 

. there were occurrences of multifocal chronic 
nephritis characterized by interstitial scarring in monkeys 
receiving 40 mg/kg/day of zomepirac sodium, and milder 
interstitial nephritis and edema after 20 mg/kg/day. 
Nephrotoxicity was not observed in monkeys given 10 
mg/kg/day for 1 year. 

As with other drugs which inhibit prostaglandin biosyn- 
thesis, elevations of BUN and serum creatinine have been 
reported. Therefore, periodic kidney function tests are 
recommended for those patients undergoing long-term 
treatment. Since zomepirac is eliminated primarily by the 
kidneys, patients with impaired renal function should be 
closely monitored and lower doses of zomepirac sodium 
used. 

Mild peripheral edema has been reported in some 
patients receiving long-term therapy. Therefore. use with 
caution in patients with fluid retention, hypertension, and 
heart failure. 

ZOMAX, like aspirin, inhibits platelet function and pro- 
longs bleeding time; therefore, patients who have coagu- 
lation disorders should be carefully observed when 
ZOMAX tablets are administered. 

Because of ocular changes observed in animals with 
other nonsteroidal anti-inflammatory drugs. it is recom- 
mended that ophthalmologic examinations be carried out 
if visual symptoms develop. 

The antipyretic and anti-inflammatory activity of ZOMAX 
may reduce fever and inflammation, thus diminishing their 
utility as diagnostic signs in detecting complications of 
presumed non-infectious non-inflammatory painful 
conditions. 
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DRUG INTERAC- 
TIONS: The in vitro binding 
of zomepirac to human plasma pro- 
teins is decreased by salicylate at salicylate 
concentrations as low as 5 mcg/ml, and the 

decrease is concentration dependent. In vitro studies 
indicated that at therapeutic concentrations of salicylates, 
the binding of zomepirac was reduced from approxi- 
mately 98% to 96-93%. Since there have been no con- 
trolled clinical trials to demonstrate whether or not there is 
any beneficial effect or harmful interaction with the use of 
ZOMAX (zomepirac sodium) in conjunction with aspirin, 
the combination is not recommended. 
CARCINOGENESIS, MUTAGENESIS, AND IMPAIR- 
MENT OF FERTILITY: In two 2-year studies in rats at 
doses up to 7.5 mg/kg/day (approximately the human 
dose in mg/kg). the incidence of adrenal tumors was 
increased. In two 18-month studies in mice at doses up to 
10 mg/kg/day. zomepirac sodium did not show evidence 
of tumorigenicity. 

Reproductive studies revealed no impairment of fertility 
in animals, but Zomepirac sodium did have an effect on 
Parturition. 

PREGNANCY AND NURSING MOTHERS: Because of 
the animal tumorigenicity findings (see PRECAUTIONS. 
Carcinogenesis section) ZOMAX is not recommended 
during pregnancy or for treatment of nursing mothers. 
PEDIATRIC USE: ZOMAX is not recommended for use in 
children because of animal tumorigenicity findings (see 
PRECAUTIONS. Carcinogenesis section) and the possi- 
bility of adverse effects on the urinary tract from pro- 
longed use in humans (see PRECAUTIONS) 

ADVERSE REACTIONS: 

Incidence Greater Than 1% 

The following adverse reactions occurred more frequently 
than 1 in 100 in the approximately 1000 patients receiving 
therapy of one week or longer. The incidence of adverse 
reactions for patients receiving short-term therapy was in 
nearly all cases substantially lower 

Gastrointestinal: Nausea 1296 (696 in short-term ther- 
apy). gastrointestinal distress* diarrhea? abdominal pain? 
dyspepsia* constipation* flatulence* vomiting? gastritis. 
and anorexia. 

Central Nervous System: Dizziness* insomnia* drowsi- 
ness. paresthesia. 

Cardiovascular/Respiratory: Edema* elevated blood 
pressure* cardiac irregularity. palpitations. 


NEW ZOITIcIXC THE uc ee NON-ADDICTING 


(ZOMEPIRAC SODIUM) 





Dermatologic: Rash* pr 
ritus, skin irritation, sweatin, 
Body as a Whole: Astheniz 
Urogenital: Urinary tract infe 
tion? urinary frequency, elevate 
BUN, elevated creatinine, vagini 
Speciai Senses: Tinnitus. taste 
change. 
Psychiatric: Nervousness, anxiety 
depression. 
"Incidence 3% to 9% of patients. 
Less Than 1% 
(Causal Relationship Probable) 
Urogenital: Hernaturia. 
Dermatologic: Urticaria. 
Gastrointestinal: Peptic ulcer, gastrointest 
bleeding. 
+ f Body as a Whole: Periorbital edema. 
> f Incidence Less Than f% 
+ Æ (Causal Relationship Urknown) 
-_£ Body as a Whole: Chills. 
Gastrointestinal: Liver function abnormalities 


_ § DRUG ABUSE AND DEPENDENCE: ZOMAX is a 
*£ non-narcotic, non-addicting analgesic drug. 


OVERDOSAGE: The absence of experience with ai 


overdosage precludes characterization of sequelae 


assessment of antidotal efficacy at this time. It is reas 
able to assume, however, that the standard practices 
gastric evacuation, activated charcoal administration. 
and general supportive therapy would apply. 

Animal studies have indicated that bicarbonate alkz 
ization significantly enhances zomepirac elimination fi 
the plasma and suggest that this measure would have 
benefit in a clinical overdosage situation 
DOSAGE AND ADMINISTRATION. The recommende 
oral dose of ZOMAX (zomepirac sodium) tablets is 
100 mg every 4 to 6 hours as required. In mild pain. 50 
(one-half tablet) every 4 to 6 Fours may be adequate 

In well-controlled studies, single doses larger than 
100 mg have not been more effective than 100 mg and 
not recommended. Doses exceeding 600 mg per day 
have not been studied and are not recommended for 
even acute use. In treatment exceeding 3 months dur 
tion, doses greater than 400 mg per day have not beer 
studied and are not recommended. 

Patients who receive long-term treatment should be 
periodically monitored (see PRECAUTIONS). Since an 
acids do not interfere with the bioavailability of zomepii 
ZOMAX may be administeredwith antacids (other thar 
sodium bicarbonate) if gastromtestinal symptoms occt 

ZOMAX is not recommended for use in children (see 
PRECAUTIONS, Pediatric Use) 


REFERENCES: 1. deAndrade JR, Honig S. Ciccione V 
et al: Clinical comparison of zemepirac with pentazocir 
in the treatment of postoperative pain. J Clin Pharmacc 
20(4, part 2):292-97, April 1989. 2. Ruoff GE, Andelman 
SY, Cannella JJ: Long-term safety of zomepirac: A 
double-blind comparison with aspirin in patients with 
osteoarthritis. J Clin Pharmacol 20(5-6, part 2):377-84. 
May-June 1980. 3. McMillen Ji, Urbaniak JR, Boas R: 
Treatment of chronic orthopecic pain with zomepirac 

J Clin Pharmacol 20(5-6, part 2):385-91, May-June 198( 
4. Mayer TG, Ruoff GE: Clinical evaluation of zomepirac 
the treatment of acute orthopedic pain. J Clin Pharmac: 
20(4. part 2):285-91, April 1980. 5. Pruss TP Gardocki JI 
Taylor RJ. et al: Evaluation of the analgesic properties o 
zomepirac. J Clin Pharmacol 20(4, part 2):216-22. April 
1980. 6. Honig S: Preliminary report: Long-term safety c 
zomepirac. J Clin Pharmacol 20(5-6. part 2):392-96, M: 
June 1980. 7. O'Brien CP. Minn FL: Evaluation for with- 
drawal symptoms following chronic zomepirac 
administration. J Clin Pharmacol 20(5-6, part 2):397-40 
May-June 1980. 086! 
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*ZOMAX is a nonsteroidal. anti-inflammatory agent which has been developed as an analgesic. It also possesses antipyretic activity. 
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Feecing Jejunostomy in Patients 


. "With Neurologic Disorders 


James .. Matno, MD 


* A retrospective study of 54 patients who underwent feeding 
jesunos&omy because of dysphagia on a neurologic basis was 
performed tc determine risk factors affecting a postoperative 
mortaiy of 33% and six-month mortality of 67%. Advanced 
patient age, depressed preoperative level of consciousness, 
cenera anesthesia, and the technique of Witzel's jejunostomy 
were assocated with increased postoperative mortality. 
Acvanced patient age and depressed preoperative level of 
conscieusness carried an especially poor six-month prognosis. 
F ss coacluded that a Roux-en-Y jejunostomy should be consid- 
ered inpatients with a hopelessly irreversible neurologic deficit. 
In all ether situations, Stamm’s jejunostomy is the feeding 
procedare of choice. 

(Arch Surg 116:169-171, 1981) 


Au was first used in 1878 as a measure to 
cortre! malnutrition in a patient with an inoperable 
gastriemalisnancy.' By the end of that century, jejunosto- 
my hae beceme increasingly pcpular as a means to feed 
patients wit: inoperable cancer of the stomach. By 1912, 
the inGicatiems for jejunostomy had increased to include 
paliation o° esophageal as well as gastric carcinoma, 
treatm*n: o extensive peptic ulcer disease, management 
o° com*lieatens of b liary or gastric surgery, and alimen- 
tation * nder ether diverse conditions with poor oral intake 
(such as hyperemesis gravidarum).'? The important work 
oœ Cooper and Buxton’ in 1948 demonstrated that "pallia- 
twe” f-ecine procedures for malignant disease produced 
no sigrifieant extension of life or nutritional improve- 
ment. 3y 1€52, Boles and Zollinger* believed the indica- 
tians for jemnostomy were few, its major use being a 
cemplementary procedure to gastric and biliary tract 
surgery. The development of effective parenteral alimen- 
tation heginaing in 1963 with Dudrick and others and the 
needle -athe-er jejunostomy technique described by Dela- 
nyet a^ in 1943 have greatly diminished the need even for 
complementary feeding jejunostomy. 

Today, there still remains a small group of patients with 
neurolozie dysfunction and resultant poor oral intake who 
might benefit from a surgieal feeding procedure.: A com- 
mon e-ampie is the stroke patient with bulbar palsy. 
Nursing homes often refuse to accept the responsibility of 
long-te-m nzsogastrie tube feeding, and certainly in this 
greup «f pants, the cost and complexity of long-term 
parenteral hrperalim2ntation is prohibitive. Because of a 
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dearth of available literature on this subject, a retrospec- 
tive study was done to evaluate the results of feeding 
jejunostomy in patients with neurologic disorders. 


PATIENTS AND METHODS 


Fifty-four patients, 28 male and 26 female, underwent feeding 
jejunostomy because of dysphagia on a neurologic basis at the 
Saint Francis Hospital and Medical Center, Hartford, Conn, from 
1975 to 1979. The primary diagnoses were as follows: stroke, 22 
patients; organic brain syndrome, seven; encephalomalacia status 
post cardiac arrest, six; Parkinson’s disease, four; head trauma, 
three; amyotrophic lateral sclerosis, three; Guillain-Barré syn- 
drome, two; and other, seven. Their ages ranged from 16 to 100 
years, although the majority were 70 years old or greater. Thirteen 
(24%) were stuporous or comatose at the time of surgery. The 
average preoperative length of hospitalization was 26 days. There 
were an average of 1.8 complicating major medical illnesses (such 
as diabetes, chronic obstructive pulmonary disease, hypertension, 
etc) per patient in addition to the primary diagnosis, and 35 (65%) 
had a history of aspiration or absent gag reflex. Twenty-one (38%) 
underwent general anesthesia and 33 (62%) had local anesthesia. 
The types of jejunostomy constructed were 18 Roux-en-Y, 17 
Witzel, and 19 Stamm (Figure). 

Eighteen patients (33%) died within 30 days of surgery. Follow- 
up was obtained in 34 of the 36 survivors. Seventeen of these 34 
patients died within six months of surgery. Of the 17 six-month 
survivors, five patients no longer needed jejunostomy feeding 
because of improvement in neurologic status with resumption of 
adequate oral intake. 

The following variables were examined with regard to postoper- 
ative and six-month mortality: age, primary diagnosis, preopera- 
tive level of consciousness, length of preoperative hospitalization, 
number of complicating illnesses, history of aspiration or absent 
gag reflex, type of anesthesia, and type of jejunostomy. 


RESULTS 


Of the variables, age, preoperative level of consciousness, 
type of anesthesia, and type of jejunostomy had an impor- 
tant influence on postoperative mortality. Of the survivors 
of the postoperative period, only age and preoperative level 
of consciousness were somewhat useful in predicting six- 
month mortality. All other variables showed little correla- 
tion with mortality. 

The postoperative and six-month mortality of patients 
less than 70 years old was 22% (4/18) and 61% (11/18), 
respectively; patients 70 to 79 years old, 37% (7/19) and 61% 
(11/18), respectively; and patients 80 years or greater, 47% 
(8/17) and 81% (13/16), respectively. 

The postoperative and six-month mortality of patients 
stuporous or comatose was 62% (8/13) and 77% (10/13), 
respectively. The postoperative and six-month mortality of 
nonobtunded patients was 24% (10/41) and 64% (25/39), 
respectively. 

Local anesthesia carried a 27% (9/33) postoperative 
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Transluminal Angioplasty 


During Vascular Reconstructive Procedures 


A Preliminary Report 


Bruce G. Lowman, MD; Luis A. Queral, MD; William A. Holbrook, MD; James T. Estes, MD; Fuad J. Dagher, MD 


è A total of 16 isolated arterial lesions were dilated intraoper- 
atively in conjunction with primary vascular reconstructive pro- 
cedures. Of these, eight involved the iliac vessels and eight the 
femoropopliteal segment. All angioplasties were successful and 
no catheter-related complications were noted. Hemodynamic 
improvement was confirmed by intraoperative pressure mea- 
surements and/or noninvasive Doppler segmental pressures. 

(Arch Surg 1981;116:829-832) 


he concept of dilation of arteriosclerotic vascular 
lesions by the passage of coaxial catheters was first 
introduced by Dotter and Judkins' in 1964. This technique 
had several drawbacks, including a high local complication 
rate, which precluded dilations to greater than 4 mm. 

In 1974, Grüntzig and Hopff? introduced a new balloon- 
tipped catheter for use in both the iliac and femoropoplit- 
eal areas. The catheter consisted of a polyvinyl chloride 
segment that, when inflated to pressures of up to 6 atm, 
assumed a cylindrical shape and allowed substantial dila- 
tion under high pressure. Initial successes with a low 
complication rate and high short-term patency rates have 
made this technique appear promising." 

Thus far no reports on the intraoperative use of the 
Grüntzig catheter during peripheral vascular reconstruc- 
tive procedures have, to our knowledge, been published. 
Wallsh et al' recently described a balloon-tipped dilation 
eatheter used intraoperatively to dilate coronary artery 
lesions at the time of coronary artery bypass operations. 
These dilations were done without the aid of contrast 
angiography, and positive results were reported in the 15 
lesions that were restudied postoperatively. This report 
describes a method for the intraoperative use of the 
Grüntzig catheter without the aid of fluoroscopy to dilate 
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substantial iliac or femoropopliteal lesions as an adjunct to 
vascular recontructive procedures. 


PATIENTS AND METHODS 


A total of 16 stenotic lesions were dilated in 13 patients 
undergoing operative procedures. There were eight men and five 
women, with an average age of 63 years. The indicaticns for 
operations were disabling claudication in eight patients and 
ischemic rest pain in five. The success of the iliac artery angioplas- 
ties was monitored by intraoperative pressure measurements at 
the common femoral artery and perioperative arteriography. The 
angioplastic correction of notable femoropopliteal lesions was also 
monitored by perioperative angiography and segmental Doppler 
pressures at the low thigh and ankle levels. 

When the iliac artery. was to be dilated, femoral arterial 
pressures were taken after surgical exposure of the vessel. The 
same puncture site was then used for passage of a 
No. 3 or 4 Fogarty catheter across the iliac lesion and irto the 
abdominal aorta. The location of the iliac artery stenosis was then 
identified by inflating the Fogarty balloon and noting the 
resistance to gentle withdrawal. This distance was then noted on 
the Fogarty catheter and marked on the Grüntzig catheter with a 
silk tie. The Grüntzig catheter was then passed retrograde up the 
femoral artery, usually over a guidewire, and through the stenotic 
lesion to the predetermined distance. For smooth lesions, the 
catheter could often be passed without the aid of a guidewire. The 
Grüntzig catheter was then inflated with normal saline to its 


Table 1.—lliac Dilations 


Predilation 
Systolic 
Pressure, 


Postdilation 
Systolic 
Pressure, 
mm Hg 


Patient 


No. mm Hg 


Femoropopliteal 
Profundaplasty 

Femoropopliteal 
Femoropopliteal 


Femoral endar- 
terectomy 


Femoropopliteal 
Femoropopliteal 
Femorofemoral 


*Underwent amputation. 
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Types of jejunostomy. A, Roux-en-Y. B, Concentric purse-string 
sutures of Stamm. C, Completed Stamm. D, Creation of Witzel's 
serosal tunnel. E, Completed Witzel. 


mortality as compared with 48% (9/21) for general anesthe- 
sia. No condition precluded the use of local anesthesia 
because of poor patient cooperation. Eight of 13 stuporous 
or comatose patients and 11 of 17 patients 80 years old or 
greater were successfully operated on while under local 
anesthesia. 

The postoperative mortality for the Roux-en-Y jejunos- 
tomy was 22% (4/18), and for the Stamm jejunostomy it 
was 26% (5/19). One death from peritonitis was attributed 
to Roux-en-Y anastomotic leak and two deaths from 
aspiration were seen after the 12th postoperative day in 
the Stamm group. All other postoperative deaths were 
attributed to progression of the underlying neurologic 
pathologie features with generalized deterioration. The 
postoperative mortality for the Witzel jejunostomy was 
53% (9/17), and was statistically significantly different 
from the Stamm and Roux-en-Y group (P < .1). Five 
deaths were attributed to aspiration, with all occuring 
before the eighth postoperative day. One death followed 
wound dehiscence with evisceration, and one death was 
unexplained. The two other deaths were attributed to 
progression of the underlying neurologic pathologic fea- 
tures with generalized deterioration. 


COMMENT 


In the patient population studied, the goal of a feeding 
procedure is to shorten hospitalization, to ease convales- 
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cent nursing care, and to provide nutritional support with 


the hope of neurologic improvement. Most of the postoper- 
ative survivors were discharged within 18 days of surgery. 
Because of its minimum nursing care problems, I prefer 
jejunostomy to gastrostomy. Almost all long-term gastros- 
tomies become incontinent, with resultant patient discom-* i. 
fort and skin care problems. Few jejunostomies leak. 
Aspiration is a continuous threat with gastrostomy, espe- 
cially in patients with a history of aspiration or absent gag 
reflex. 

The postoperative mortality was 33%. Not surprisingly, 
advanced age and general anesthesia carriec a significant 
risk. Preoperative level of consciousness hes been docu- 
mented by Heimbach* to be of grave prognostic signifi- 
cance. In his study, 54 patients were comatose at the time 
of operation, and all but one died within six months. 
Comatose patients over 50 years of age had an alarming 
86% postoperative mortality. The 62% mortality for stupor- 
ous or comatose patients supports Heimbach's observa- 
tions. 

Unfortunately, preoperative nutritional status could not 
be assessed because of the limitations of retrospective 
study. It was thought that length of preoperative hospital- 
ization might be a good correlate with nutr:tional status; 
however, no correlation could be found. In fact, the surviv- 
or's length of preoperative hospitalization was longer than 
that of the mortalities (28 days vs 23 days). Surprisingly, 
neither the underlying neurologic pathologie features, 
number of associated medical illnesses, history of aspira- 
tion, nor absent gag reflex had any bearing on mortality. 
Perhaps this is because almost all patients were very poor 
medical risks, as evidenced by a six-month mortality of 
67%. 

The technique of feeding jejunostomy has undergone 
considerable evolution during the past 100 years, with 
three operative methods surviving to the present day. The 
first reasonable successful technique, devised by Maydl in 
1888, was an adaptation of the Wolfer-Roux- Y" gastroen- 
teroanastomosis. The Roux-en-Y jejunostomy was not 
perfected until 1952, when Brintnall et al’ made certain 
refinements to prevent such complications as jejunostomy 
prolapse, leakage of bile and pancreatic juice, and internal 
hernia. They reported no complications resulting from the 
small-bowel anastomosis, ie, no mechanical obstruction or 
peritonitis. 

Brintnall et al believed that the procedure offered 
several advantages over gastrostomy or Stamm/Witzel's 
jejunostomy. A large continent feeding stoma was pro- 
vided that allowed the use of large-bore feeding tubes. The 
feeding tube could be removed between feecings with the 
stoma easily covered by a simple gauze dressing. Skin 
irritation from leakage was absent. The stoma eliminated 
any tendency toward spontaneous healing, making it per- 
manent. 

Today this procedure should probably be considered the 
operation of choice where the disease state is irreversible, 
such as in amyotrophic lateral sclerosis. The irreversibility 
of this technique without reoperation contraindicates its 
use in potentially reversible deficits. The present study had 
five patients who resumed adequate oral intake. Their 
primary diagnoses included encephalomalacia status post 
cardiac arrest, organic brain syndrome, Guillain-Barré 
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Fig 1.—Patients who underwent iliac artery Fig 2.—Preoperative and postoperative Doppler indexes for patients who underw 
angioplasties; predilation and postdilation femoropopliteal intraoperative angioplasties; plotted increases in indexes are statisti 


systolic pressures recorded at common ly significant. 
femoral artery. 


Table 2.—Femoropopliteal Dilations 


Preoperative Index 
i ————————————————————— 


Low Thigh- Ankle- 
Patient No. Brachial Brachial 
9 0.35 & O38 
10 0.6 w 05 
11 0.53 0.55 
12 0.6 0.37 
13* 0.8 0.55 
14 0.7 0.3 
15 0.66 0.56 
16 0.37 0.35 





*Underwent amputation. 





Postoperative Index 





Low Thigh- Ankle 

Surgery Brachial Brachi 
Profundaplasty 1.08 0.9 
Profundaplasty 1.0 1.0 
Aortofemoral 0.97 1.0 
Aortofemoral 1.0 0.6! 
Popliteal to posterior tibial 1.0 1.0 
Femorofemoral 1.0 0.9 
Femorofemoral 0.95 0.0 
lliac dilation 0.91 0.8: 





Fig 3.—Angiographic confirmation of successful intraoperative dilation of stenotic iliac 


artery (arrows). 


appropriate diameter. The size of the balloon to be used for 
dilation was determined from the preoperative arteriogram. 
Usually, 8-mm balloons were used for common iliac lesions, 6 mm 
or 4 mm for external iliac lesions, and 4 mm for femoropopliteal 
lesions. The dilating catheter was tested before insertion in order 
to determine the appropriate volume of normal saline needed to 
inflate the balloon fully to its desired diameter. The dilation was 
then performed keeping the balloon inflated for approximately 30 
to 60 s per dilation. Usually two dilations were required at 


830 Arch Surg—Vol 116, June 1981 


overlapping sites to ensure correction of the entire stenotic les 
Postdilation pressures were then taken to confirm appropri 
hemodynamic improvement. 

The dilation technique employed for correcting the sten 
femoropopliteal segments was similar to the one described for i 
lesions. The catheter was inserted into the narrowed ve 
through the femoral arteriotomy site later to be used for 
associated vascular reconstructive procedure. Little blood 
ensues when the common femoral artery is clamped during 
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that a fair percentage of head trauma or stroke patients 
surviving six months will regain bulbar function. This 
stady demonstrated the relative safety of the Roux-en-Y 
jefunostomy, although the threat of an intra-abdominal 
arastomosis ts real (one death from peritonitis). 

In 1895, Eiselsberg introduced a simpler operation mod- 
eled after W tzel’s gastrostomy. The serosal tunnel, so 
important in preventing leakage with gastrostomy, pro- 
vied protection from peritonitis and skin excoriations 
wien applied to jejunostomy. If oral intake was ever 
resumed, the tube could be withdrawn and the fistula 
would close spontaneously. Unfortunately, there were 
many reports of early mechanical obstruction.'-*-'^ In 1933, 
Barber’s technical study done on dogs demonstrated swell- 
inz, edema, znd jejunitis with spasm at the site of the 
serosal tunnel, sometimes severe enough to transform the 
jeunum mto a mucosa-lined blind sac. He believed that 
vascular compromise o? the terminal arterioles of the 
astimesenterice border of the jejunum was responsible for 
these events. In his Atlas of Surgical Technique," Valdoni 
makes reference to obstruction resulting from partial 
reduction in the bowel lumen from the serosal tunnel 
ecupled with angulation and adherence of bowel to parietes 
at the tunnel site. He recommended complimentary enter- 
oenterostemy whenever the Witzel technique is used. By 
1848, Case amd Zollinger had completely abandoned the 
Witzel jejunestomy because of obstructive symptoms. 

This study seems to magnify the problem with mechan- 
ical obstruction of the Witzel jejunostomy. This patient 
pepulation was much different than the jejunostomy pop- 
uation of any other period. Todzy's patient is particularly 
at risk to aspirate because of crippling neurologic defenses 
against aspiration. The combination of dysphagia on a 
neurologic basis and early postoperative mechanical 
obstruction as occurs with Witzel’s jejunostomy appears to 
cause a high mortality. Of course, confirmation of this 
thesis could only come from a randomized prospective 
study. 

Hofmeister introduced the present-day Stamm jejunos- 
tamy in 1305. Because of its simplicity," it was adopted by 
many surgeons. The problem of leakage with skin excoria- 
tien of the Stamm gastrostemy did not apply to Stamm's 
jeunostomy. Barber* demonstrated that suturing serosa to 
peritoneum at the exit site of the tube was just as adequate 
im preserving continence as Witzel’s tunnel. It could main- 
tain a patient for years, but was also reversible without 
reoperatien. Ne obstructive complications were reported. 
Br 1944, Stamm’s modification was considered the ‘safest 
amd easiest way of establishing a jejunostomy. In the 
present study, no deaths could be attributed to shortcom- 
ings of this technique. 


CONCLUSIONS 


Advanced age, a stuperous or comatose patient, the use 
of genera! anesthesia, and performing a Witzel jejunosto- 
my all increased postoperative mortality following a feed- 
ing jejunostemy in patients with neurologic dysphagia. 
Wath proper patient selection, the use of local anesthesia 
waenever possible, and the proper choice of procedure, the 
pestoperative and six-month mortality for feeding jejunos- 
tomy should be minimal. I believe that a Roux-en-Y 


Asch Surg—Vol 116, Feb 1981 


syndrome; head trauma, and stroke. It has been reported zt 
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jejunostomy should be considered in patients with hope- 
lessly irreversible neurologic deficit. In all other situations, 
Stamm's jejunostomy is the feeding procedure of choice. 


Thomas J. Halligan, Jr, MD, and John P. Welch, MD, reviewed the 
manuscript. Diane Grasso provided assistance with the illustration. Laura 
Pye and Kathryn Brickett helped in preparation of the manuscript. 
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Invited Editorial Comment 


In view of the high daily cost of acute hospitalization and the 
reluctance of nursing homes to accept patients with nasogastric 
tubes, Dr Matino’s update of the results of feeding jejunostomies 
is particularly timely. When I reviewed this subject ten years ago, 
the results were very disappointing. The perioperative mortality 
approached one third, and virtually all comatose patients were 
dead within six months. At that time, the most commonly used 
tube feeding was a general hospital diet whirred in a blender until 
it resulted in a creamy, hyperosmolar, green substance that was 
fed as a bolus three times a day for breakfast, lunch, and dinner. 
The gut either reacted with instant diarrhea or rejected the 
feeding entirely by retrograde peristalsis with regurgitation and 
possible aspiration. We would guess that the strides made in 
nutrition during the past ten years, with well-designed complete 
liquid diets, and the use of continuous pump feeding, would have 
both improved the nutritional state and lowered the complication 
rate in the patients described by Matino. Despite these better 
nutritional plans and presumably better perioperative supportive 
care, we learn that the results have not dramatically improved, 
attesting to the devastation of the underlying neurologie disor- 
ders. Although the perioperative mortality remains the same, half 
of the patients who survive the acute hospitalization now survive 
for more than six months, and about one third of them recovered 
sufficient neurologic function to no longer require jejunostomy 
feeding. This fact does provide some hope, since keeping nutrition- 
al complications at a low level seems to now permit significant 
neurologic recovery in about 10% of the patients who otherwise 
almost certainly would have died of malnutrition. Both series 
convince us of the need for careful patient selection. Operative 
candidates should have a stable neurologic condition, a minimum 
of preexisting pulmonary complications, and should be carefully 
watched to avoid aspiration in the immediate postoperative 
period. Using careful patient selection, good surgical technique, 
and the advances in nutritional management, the next ten years 
may produce still more patients with neurologic recovery in their 
nursing home environment. 

Davip M. HEiMBACH, MD 
Seattle 
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Fig 4.—lllustrated angioplasty of popliteal artery (arrows) was 
performed concomitantly with aortobifemoral bypass graft. 


dilation. Since intraluminal popliteal pressures could not be taken 
before or after the dilation, intraoperative arteriograms were 
performed to assess anatomic improvement. Hemodynamic 
parameters were quantitated by comparing preoperative and 
postoperative Doppler segmental pressures at the low thigh and 
ankle levels. 

Postoperative management included the administration of 
intravenous dextran 40 until the patient was able to take oral 
antiplatelet drugs. 


RESULTS 


Of the eight patients who underwent intraoperative iliac 
artery angioplasties, seven had substantial improvement 
in arterial pressures as measured at the common femoral 
level (Table 1 and Fig 1). The patient who showed no 
improvement (patient 3) did not have altered resting 
hemodynamies of any importance. However, the stenosis 
noted angiographically at the iliac level was of a great 
enough degree to warrant its repair prior to performance 
of a distal reconstruction. 

As indicated in Table 2, all patients who had femoropop- 
liteal transluminal angioplasties showed markedly im- 
proved arterial perfusion of the lower extremity (Fig 
2). The success of the dilation was verified intraoperatively 
by angiography and postoperatively by the hemodynamic 
factors listed. 


COMMENT 


Although Dotter and Judkins' introduced transluminal 
angioplasty some 17 years ago, it was the newly designed 
catheter of Grüntzig and Hopff* that renewed interest in 
this technique. Since the catheter has become commercially 
available in this country, several preliminary reports have 
appeared indicating high initial success in treating arteri- 
osclerotie lesions of the iliac and femoropopliteal areas.” 
These early reports prompted the search for a technique 
whereby the vascular surgeon could effectively use this 
catheter intraoperatively without the aid of fluoroscopy. 
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Most patients who have truly disabling claudication or rest 
pain usually have multilevel involvement of their arterial 
tree and could benefit from an inflow or outflow dilation at 
the time of their vascular reconstructive procedure. 

The intraoperative use of the Grüntzig catheter could 
substantially reduce the complieations attributed to its 
percutaneous use. Peripheral embolization, which has been 
reported to occur in 5% of the patients? with percutaneous 
use, could be reduced by arterial "flushing" foliowing 
intraoperative dilation. More serious complications such as 
thrombosis or rupture of vessels would be better treated if 
they occurred in the operating room rather than in the 
angiography suite. Also, the incidence of serious wound 
hematomas should be essentially eliminated. The technique 
would have to be safe and easily performed within a 
reasonable period. Lastly, the results of intraoperative 
dilation should be comparable with those reported in the 
percutaneous route. 

With the intraoperative technique described, ther» have 
been no complications directly attributable to the dilation. 
No postoperative evidence of embolization or wound hema- 
toma has been noted. Although the exact mechanism of 
peripheral embolization following Grüntzig dilations is not 
known, a probable mechanism would involve fragments of 
plaque becoming mechanically dislodged during the initial 
phase of the dilation with subsequent embolization distally. 
Adequate flushing of the common femoral artery, while 
keeping the superficial femoral and profunda femoris 
arteries occluded, should remove many of these fragments 
following iliac dilations. Also, by thorough back-bleeding of 
the superficial femoral artery and gentle use of the 
Fogarty catheter following femoropopliteal dilations, the 
instances of embolization from this area could be 
reduced. 

As more experience was gained with the use ef the 
Grüntzig catheter, patient selection for intraoperative 
dilation was modified. Smooth, isolated stenotic lesions in 
the iliac or femoropopliteal areas are generally easily 
dilated (Fig 3 and 4). The catheter can often be advanced 
through these lesions without the aid of a guidewire. A 
tortuous iliac artery with multiple irregular lesions poses 
technical problems with the catheter placement and is 
hazardous. Guidewire perforation and thrombosis second- 
ary to subintimal dissection are reported complications? 
that must be considered when attempting to dilate such 
diffusely diseased vessels. Because the course of iliac 
arteries is often not straight, intraoperative or percuta- 
neous attempts to dilate these vessels when they are totally 
occluded carry an unacceptably high complication rate. 
Totally occluded femoropopliteal arteries are best dilated 
under fluoroscopy, since proper guidewire placement 
through the lesion would be essential. Although all patients 
in this series who had iliac artery dilations had intraoper- 
ative or postoperative arteriograms, the success of iliac 
dilations is accurately monitored by pressure criteria and 
angiographic verification is not mandatory. Conversely, 
femoropopliteal angioplasties require intraoperative an- 
giography to ensure anatomic correction of the lesions 
since intraoperative pressures cannot be recorded. Total 
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operating time was not markedly prolonged by the addi- 
tion of the angioplasties. 

The success of iliac arterial dilations was monitored by 
noting a change in the systolic pressure distal to the 
stenosis. Only one of the patients (patient 3) did not exhibit 
a measurable improvement. Arteriography was performed 
intraoperatively and the patient was found improved by 
anatomic criteria. The stenosis apparently did not hemody- 
namically affect the lower extremity at rest but was of a 
sufficient nature anatomically to warrant its dilation prior 
to performing a bypass distally. All other patients exhib- 
ited notable increases in intra-arterial pressures after 
dilation. 

Noninvasive criteria were examined in this same group 
of patients but are not included in this report. It is 
extremely difficult to assess the importance of ankle 
pressure improvements after performance of a bypass 
jointly with the dilation. Hemodynamic improvement is a 
result of both the iliac dilation and the associated surgical 
reconstruction. However, all cases had an improvement in 
the appearance of the Doppler waveform recorded at the 
femoral level. This is a qualitative confirmation of the 
previously noted pressure improvement. 

Segmental iliac artery stenoses have been successfully 
dilated by percutaneous transluminal angioplasty. This 
technique may prove to be a very satisfactory method of 
therapy in patients with occlusive disease limited to the 
iliac vessels. However, there exists a large group of 
patients with multisegmental diseases above and below the 
inguinal ligaments. This group will require surgical inter- 
vention for satisfactory relief of ischemia and a combined 
proximal dilation and distal reconstruction appears both 
feasible and advantageous. The performance of the angio- 
plasty intraoperatively avoids a groin incision made 
through a hematoma caused by the percutaneous technique 
and allows performance of both procedures at the same 
time. Furthermore, embolic complications can be more 
effectively dealt with when the patient is in the operating 
room. Thus, adequate arterial inflow can be realized con- 
comitantly with more distal surgical reconstructions. The 
majority of patients in this series had femoropopliteal 
bypasses performed after iliac angioplasty. These were all 
successful with one exception (patient 7); his bypass clotted 
three months postoperatively and he eventually underwent 
an amputation. The cause of the failure was attributed to 
poor arterial vasculature distal to the popliteal artery, ie, 
runoff. 

Iliae artery occlusive disease is often seen in association 
with similarly narrowed femoral arteries.” Surgical relief 
of the proximal obstruction does not always alleviate 
ischemic symptoms and a subsequent distal reconstruction 
becomes necessary." Furthermore, severe disease in fem- 
oral vessels can sufficiently impair proximal graft outflow 
to cause thrombosis of the aortoiliac repair. The intraoper- 
ative transluminal dilation of the femoropopliteal arterial 
segment may therefore improve both the effectiveness and 
ultimate patency of proximal reconstructions. 

The majority of patients in this series had a surgical 
procedure to improve arterial inflow to the lower extremi- 
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ties along with the femoropopliteal balloon angioplasties. 
Two patients had a profundaplasty performed and another 
had a popliteal to posterior tibial bypass after appropriate 
dilation (Table 2). The effectiveness of the angioplasties 
was confirmed by intraoperative arteriography. This is 
necessary since recording intraluminal pressures distal to 
the dilated segments is impractical to perform from a 
groin incision. All attempted dilations were successful. 
Patient 13 eventually underwent an amputation but the 
cause was severe infection, not ischemia. The patient had a 
patent graft when the foot was amputated. 

None of the patients had total obstruction of the super- 
ficial femoral or popliteal arteries. All had notable stenoses 
as seen on the preoperative angiogram. The hemodynamic 
effectiveness of dilating these stenoses was monitored 
noninvasively. Both low thigh-brachial and ankle-brachial 
pressure indexes were substantially improved by the 
angioplasties to near-normal levels. Proximal surgical 
reconstruction alone is unlikely to account for the improve- 
ment of the stated indexes to near 1.0. 

This study must be viewed as preliminary. The long- 
term success of transluminal angioplasties is presently 
unknown. However, the early results are encouraging and 
the intraoperative use of dilating catheters may aid the 
vaseular surgeon. The technique is not difficult to perform 
and does not greatly increase operative time. The augmen- 
tation of either arterial inflow or outflow concomitant with 
a major reconstruction may improve both the effectiveness 
of the procedure and its patency. 


Nonproprietary Name and Trademarks of Drug 


Dextran 40—Gentran 40, LMD, Rheomacrodex, Rheotran. 
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Question and Answer Session 


for Transluminal Angioplasty Symposium 


his meeting, consisting of an audience of 450 vascular 

surgeons and a panel composed of surgeons interested 
in defining the place of angioplasty as well as an angiogra- 
pher who is expert in the procedure, allowed an unusual 
opportunity for exchange of information. 

The question period began with a question from the 
moderator, John J. Bergan, MD, of Chicago: 

Dr Dagher, have you had experience in dilation of the 
aorta as an adjunct to surgery? 

FUAD J. DAGHER, MD, Baltimore: No, we have not dilated 
the aorta. 

DR BERGAN: Dr Neiman, will you mention the experience 
that you have had in this regard? 

HARVEY L. NEMAN, MD, Chicago: We have now dilated 
two lower abdominal aortas. These were both in men in 
their early 40s. The surgeons wished to avoid aortobifemo- 
ral bypass in these cases because of the possibility of 
alteration in sexual function. In both of these cases, we put 
an 8-mm balloon in from both femoral vessels. We were 
able to dilate the stenosis involved, and in both cases the 
ankle-brachial index was made normal following the proce- 
dure. We have followed up one patient for 11 months. He 
has maintained his normal distal pressure. The other has 
been followed up for six months and he, too, has main- 
tained normal ankle pressures. 

DR BERGAN: Dr Roberts, have you had experience with 
dilation of prosthetic grafts? 

BROOKE ROBERTS, MD, Philadelphia: No, we have not 
dilated prosthetic grafts but have dilated the point of the 
anastomosis of the prosthesis. I might add that we have 
had an aortic dilation experience in a patient who had an 
endarterectomy of the aorta five years previously but who 
had recurrent stenosis of the aorta. We also put catheters 
up through both femoral arteries and blew them up 
together. There was a very nice result in this patient. 

JESSE EDDY, MD, Pawtucket, RI: I am wondering if there 
have been any untoward results or complications of trans- 
luminal angioplasty. 
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DR NEIMAN: There is no question that complications can 
occur in this procedure. We have now treated approximate- 
ly 100 cases and in that series we have had four notable 
complications. Interestingly, almost all of our complica- 
tions occurred in the first 50 cases. We had one pseudoan- 
eurysm at the puncture site, one intimal flap at the 
puncture site, and one severe hematoma. This is not 
surprising, since one of the axioms of angiography is to 
stay away from diseased vessels. With angioplasty, the 
diseased segment is entered directly, so one would expect 
some complications. 

We have had one distal embolization discovered at the 
time of surgery done because of an unsuccessful angioplas- 
ty. The patient had no untoward effects of the emboliza- 
tion. As a routine, we look for embolization in every case. 
We do a follow-up angiogram down to the ankle and except 
for this one case, we have not seen distal embolization. 

DR ROBERTS: In our experience of some 300 cases, we 
have had two major emboli, both recognized and removed 
surgically. One occurred when we attempted to dilate a 
complete occlusion of the common iliac artery. The plug 
was pushed over from one iliac artery to the other. We have 


had several patients with stenoses converted to occlusions. 


In summary, the complication rate is well below 5% at 
present. 

JOHN HERMANN, MD, Worcester, Mass: Do you think an 
isolated iliac stenosis appearing primarily as distal emboli- 
zation with the blue toe syndrome is a contraindication to 
angioplasty? 

DR DaGHER: I really don't think that this situation would 
be a good one for dilation. One is dealing with an ulcerative 
plaque, which is always a source of embolization. I would 
approach it surgically, rather than with a balloon. 

. Dr RoBERTS: While I tend to agree, I just really don't 
know the answer to the question. We haven't treated any 
such patient with the balloon, but whether the plaque 
would be successfully compressed or not is not known. At 
the moment, we would not treat such a lesion with a 
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balloon. 

DR NEIMAN: I would tend to agree. If a patient is first 
observed with clinical signs of blue toe syndrome, we would 
refer that ease. On the other hand, we have treated 
patients with ulcerated plaques. The appearance of ulcera- 
tion doesn't scare us. But the blue toe syndrome might be a 
contraindication for us. 

SEYMOUR GREENSTONE, MD, Tarzana, Calif: In most 
cases, the angioplasties are done on stenotic lesions. How- 
ever, in one angiogram, there was a total occlusion of the 
upper popliteal artery with an isolated popliteal segment 
below. Griintzig points out that there is a danger of making 
a false channel in this type of case. Have you had any 
problems with total occlusion? 

Dr NEIMAN: In general, we are willing to go through 
occlusions in the femoropopliteal segment. Within the first 
few minutes, we know whether we are going to be able to 
get through that occlusion or not. In the majority of 
instances, the occlusive material is quite soft and a guide- 
wire will pass gently through the area. This is followed 
with the catheter and the procedure continues as it would 
with a stenosis. In a certain number of patients, the 
occlusive material is so hard that it cannot be penetrated. 
In such a situation, it is possible to go extraluminal. 

In terms of iliac occlusions, in general, people have been 
reluctant to do these because of the potential for going 
extraluminal and causing a retroperitoneal bleed. In the 
lower extremity itself, there appears to be no dangerous 
sequela of extraluminal penetration of the vessel. 

DR BERGAN: It looks as though complete occlusions up to 
10 em in length can be approached. Those with a short 
symptomatic history are also more favorable. 

MICHAEL SILANE, MD, New York: Our angiographers 
have done about 75 cases. They are reluctant to treat acute 
occlusions within the first week or so because of the danger 
of dislodging acute thrombus. Do you have any reserva- 
tions on that? 

DR ROBERTS: Our angiographers are hesitant about that, 
too. Knocking a piece of thrombus loose is not an appealing 
thought. Do you feel that way, Dr Neiman? 

DR NEIMAN: Yes, we do. 

DENNIS BAKER, MD, Los Angeles: I have been impressed, 
in watching our angiographers, that there are some lesions 
that are very difficult to dilate. Also, we have always used 
the guidewire to introduce the Grüntzig catheter. So, I 
would like Dr Neiman to comment on the wisdom of the 
blind procedure as described from the group at the Univer- 
sity of Maryland. 

DR NEIMAN: I think that the technique herein described 
is interesting. In many settings, it probably has some 
value. Our own experience has been in staging the proce- 
dure. We dilate a lesion one day and our surgical colleagues 
do a bypass later on. 

DR BERGAN: My personal prejudice is for staging these 
procedures, either a renal artery above the aneurysm or a 
stenosis of the iliac prior to a femoral erossover. I think we 
should keep our surgical procedures as simple as possible. 

VICTOR BERNHARD, MD, Milwaukee: We have heard 
about iliae, renal, and superficial femoral artery dilations. 
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What about the profunda? Has anybody any experience 
with it? 

DR RoBERTS: We have had a fair number of profunda 
dilations effectively carried out by the angiographers. We 
have also been going well down in the leg and, in certain 
desperation cases, put balloon catheters as far down as the 
ankle. My distinct impression is that, even though these 
get opened up, the duration of patency is relatively limited. 
But the profunda has held up well. 

Louis ZANGER, MD, San Jose, Calif: The panel discussed 
rather mild complications a few minutes ago, and I would 
like to ask about more major complications. 

DR DAGHER: We haven't had any, but I am aware of a 
pereutaneous procedure that ended in a loss of 10 units of 
blood and an immediate operation. Luckily, the patient 
survived. 

DR BERGAN: What about deaths in angioplasty? 

DR DAGHER: We haven't had any. 

Dr ROBERTS: Nor have we. 

Dr NEIMAN: There have been none at Northwestern. 

Dr BERGAN: How about limb loss as a consequence of the 
procedure? 

Dr NEIMAN: None in our experience. 

DR ROBERTS: We have had none. 

BRUCE G. LOWMAN, MD, Baltimore: We have had none. 

DR BERGAN: No doubt these catastrophes are going to 
happen, but here on the panel, a large experience indicates 
that death and limb loss are not frequently encountered. 

PETER Noyes, MD, Augusta, Ga: I would like to ask the 
panel about their experience with dilation of fibromuscular 
dysplasia in the renal arteries. 

DR NEIMAN: We have had no personal experience, but a 
recent article reported ten cases of fibromuscular dysplasia 
of the renal arteries with results comparable to those 
expected in atherosclerotic disease. 

DR ROBERTS: We had a case recently in which the right 
renal artery had a 4-cm-long series of beads. In this 
39-year-old woman, Dr Ring was able to dilate the vessel so 
that she had a prompt drop in blood pressure. How it will 
hold up in the long run, I don't know. 

RICHARD N. KLEAVELAND, MD, Spokane, Wash: How 
about using this catheter for fibromuscular hyperplasia of 
the carotids? 

Dr LOWMAN: We have had one patient with an ulcerated 
atherosclerotic lesion associated with fibromuscular dis- 
ease of the carotid. The carotid was exposed to the base of 
the skull, endarterectomy was performed, and, under 
direct vision, dilation was performed with the balloon. The 
patient did well. 

I think a theoretical advantage of using a catheter as 
opposed to graded dilation is that one does not push 
occlusive material up the vessel. Maybe there is less chance 
of knocking something off. Also, you can backbleed the 
vessel after the dilation so, if anything does break off, 
hopefully it would be flushed out. 

DR BERGAN: This has been an erudite and very experi- 
enced panel. I would like to thank them for their participa- 
tion. 
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Brachial Plexus Compression 


Complieatoan of Delayed Recognition of Arterial Injuries of the Shoulder Girdle 


Seshadri Raju. MD, David V. Carner, MD 


© In six cases of penetrating trauma to the subclavian or 
axillary arteries without primary coincident injury to the brachial 
psexus, the vascular injury was not initially recognized as there 
were no Suge@=sive clinical signs. The first clinical sign of 
vascular insury in all cases was delayed onset of brachial plexus 
palsy due to compression by an expanding false aneurysm. 
Following vascul-r repair, neurological recovery occurred only 
ir two of six case=. Since brachial plexus injuries are associated 
with a pocr psocnosis, and the functional impairment of the 
u»per extremity ie serious, an aggressive investigative approach 
te all penetrating shoulder girdle injuries is advocated. Arteriog- 
raphy shousd be considered, even when suggestive clinical signs 
o' vascular inmry are absent. Even relatively small false aneu- 
rysms should De repaired without delay before the onset of 
neurological sam»toms. 

(Arch Susg 7 6975-178, 1981) 


he brach:al olexus is closely related to the subclavian 

and axillary arteries at the thoracic outlet (Fig 1). 
Because o: thes -lose anatomical relationship, penetrating 
irjuries to the saoulder girdle often result in direct injury 
tc both nearal aad vascular structures.' However, isolated 
penetrating jery of the subclavian or axillary artery 
albae without eoncomitant brachial plexus injury does 
oecar. Failure tc recognize and surgically correct arterial 
injury in such in-tances may result in delayed injury of the 
brachial pexas by compression of an expanding false 
ameurysm. Even small false aneurysms can result in injury 
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to the neuroplexus due to the close anatomical relationship, 
and since a single fascial envelope surrounds the struc- 
tures,” the compression effect is heightened. The compres- 
sion injury of the brachial plexus is often insidious, result- 
ing in a delay in diagnosis and treatment. Furthermore, 
injuries to the brachial plexus are associated with a poor 
prognosis, are often irreversible, and result in substantial 
functional impairment of the upper extremity. For this 
reason, arterial injuries of the shoulder girdle should be 
approached aggressively and treated without delay. 

Unfortunately, isolated penetrating injury to the sub- 
clavian and axillary arteries may be present without overt 
clinical signs**; distal pulses are often present and the 
pulsatile hematoma may be small and diffieult to palpate, 
especially in an individual with well-developed musculature 
of the shoulder girdle. Therefore, we recommend that 
arteriography be considered in all cases of penetrating 
injuries of the shoulder girdle, even when overt clinical 
signs of arterial injury are absent. 

The possibility of late brachial plexus compression by 
delayed recognition of a false aneurysm of the subclavian 
or axillary artery and the desirability of arteriography in 
all cases of penetrating injuries of the shoulder girdle have 
not been sufficiently emphasized in the literature. 


REPORT OF CASES 
Delayed Onset of Neurological Symptoms 


Case 1.—On Dec 1, 1962, a 36-year-old man was shot in the right 
shoulder. The patient was seen at another hospital at the time of 
injury and was found to have good distal pulses and to be 
neurologically intact. Two weeks after the injury, he noticed pain 
and swelling followed by loss of sensory and motor function in the 
right arm. He was admitted to the University of Mississippi 
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Fig 1.—Diagrammatic illustration of close association between 
subclavian and axillary arteries and brachial plexus. The last four 
(C5-C8) cervical roots and the first thoracic root (T1) combine to 
form the plexus. 





Medical Center, Jackson, on Jan 26, 1963, six weeks after the onset 


F of symptoms. Examination showed brawny edema of the right 
E arm, with absent right brachial and radial pulses. A bruit was 
: heard over the right shoulder. Sensation was absent except in the 
1 distribution of the musculoeutaneous and radial nerves. There was 


no motor function except in the biceps and deltoid muscles. An 
intraoperative arteriogram showed a large false aneurysm of the 
axillary artery. The aneurysm was resected and the ends of the 
artery were oversewn. No injury other than marked stretching of 
the brachial plexus was found. Three months after surgery there 
was return of sensation except in the hand, but no increase in 
motor function was noted. 

Case 2.—A 56-year-old man was shot in the right supraclavicular 
area on Dec 14, 1967. He was admitted to another hospital for 
observation at the time of injury. One month after injury the 
patient noticed swelling in the area of the wound, and progressive 
loss of sensory and motor function in the right hand began to 
develop. He was admitted to the University Medical Center on Feb 
2, 1968, approximately three weeks after the onset of neurological 
symptoms. Examination showed a bruit in the right supraclavicu- 
lar area, pitting edema of the right arm, and loss of sensation over 
the ulnar aspect of the right hand and forearm with weakness of 
the extensors and flexors of the wrist and fingers and intrinsic 
muscles of the hand. An arteriogram showed a false aneurysm of 
the right subclavian artery. On Feb 9, the aneurysm was resected 
and the artery repaired primarily without a graft. At surgery, the 
brachial plexus was found to be stretched, but there was no 
evidence of direct injury to the plexus. One month after surgery 
there was some return of sensory function and only a slight 
increase in strength. 





In both of these patients, neurological deficit developed 
$ several weeks after the original injury. This is characteris- 
; tie of compression injury to the brachial plexus from an 
expanding false aneurysm. It should be noted that there 
was a further delay of several weeks even after the onset 
: of neurological symptoms before either of these patients 
| sought medical help. The insidious onset of these symp- 
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toms and the gradual progression of the neurological 
deficit before it became pronounced probably explains the 
delay. A timely arteriogram soon after the injury on bothe 
patients would probably have resulted in prompt vascular 
repair and avoided the loss of motor function. When an 
arteriogram is omitted, patients should be warned to watch 
for late onset of neurological symptoms. 


Delayed Recognition of Vascular Injury 


Case 3.—On May 26, 1973, a 25-year-old man was shot in the 
right shoulder and was admitted to the Veteran's Administration 
Hospital, Jackson, Miss, for observation. He complained of pain in 
the right arm, but no evidence of vascular or neurological injury 
was found on careful physical examination, and he was discharged. 
On June 21, he was readmitted complaining of pain, numbness, 
and weakness of the right arm. Good peripheral pulses were 
present at physical examination, but a pulsatile mass in the right 
axilla with a bruit was noted for the first time. There was also 
weakness of the flexors of the wrist, biceps weakness, and sensory 
loss in the distribution of the musculocutaneous and median 
nerves. A false aneurysm of the right axillary artery was shown by 
arteriography (Fig 2) and resected on July 9, with interposition of 
a saphenous vein graft. There has been no long-term follow-up. 

CasE 4.—A 15-year-old boy was shot in the right pectoral area 
just inferior to the deltopectoral groove. On admission to the 
University Medical Center approximately two hours after injury, 
there was no hematoma or bruit, and distal pulses were excellent 
and equal bilaterally. There was questionable slight weakness of 
the biceps muscle, but neurological function was otherwise intact. 
However, 14 hours after admission to the hospital, paresthesia of 
the right arm and hand and moderate weakness in the radial and 
ulnar distribution developed. There was now marked weakness of 
muscles in the distribution of the median nerve. An arteriogram 
done at this time showed a small false aneurysm in the region of 
the thoracoacromial artery, but the subclavian and axillary arte- 
ries had a normal contrast contour. A venogram showed absence of 
filling of the basilic and axillary veins but indicated filling of the 
subclavian vein. This defect was apparently a pressure effect due 
to compression of the axillary vein by an adjacent hematoma. 
Surgical exploration of the right subclavian and axillary arteries 
showed a through-and-through injury to the proximal axillary 
artery, with surrounding hematoma. This was repaired by resec- 
tion and end-to-end anastomosis. The brachial plexus was found to 
be intact. The patient had near complete return of neurological 
function prior to discharge. 


These two cases demonstrate the difficulties of diagno- 
sis of vascular injury around the shoulder girdle by physical 
examination. Both patients had excellent arm pulses de- 
spite vascular injury. The presence of distal pulses with 
proximal arterial injury has been well described.** A 
brachial pulse may be present even after complete disrup- 
tion of the axillary artery due to the rich collateralization 
around the shoulder. More frequently the injury is tangen- 
tial, with good flow persisting despite a false aneurysm 
involving one wall (case 3). A notable hematoma may not 
always accompany arterial injury. Furthermore, the sur- 
rounding bony framework of the thorax and shoulder 
girdle tends to obscure a hematoma in this area to clinieal 
examination. A pulsating false aneurysm may be difficult 
to palpate deep in the axilla, either because it is small or 
because there is local tenderness and well-developed mus- 
culature. The course of the projectile in the tissues may not 
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Clinical Note 





Familial Papillary Carcinoma 


of the Thyroid 


Vijay R. Phade, MD; Walter R. Lawrence, MD; Martin H. Max, MD 


* Although the number of reported cases of papillary carcino- 
ma of the thyroid in families is few, a review of the literature and 
the three cases presented here strongly suggest the characteris- 
tics of hereditary cancer. Further study and reportage of similar 
cases is indicated to confirm whether this is indeed a familial 
cancer. 

(Arch Surg 1981;116:836-837) 


familial or genetic factor contributes to the causation 

of many types of thyroid disease, among them medul- 
lary carcinoma of the thyroid and other diseases of the 
multiple endocrine neoplasia (MEN) syndrome. Cases of 
papillary thyroid carcinoma in families, however, have not 
been well documented in the literature. This article reports 
three such cases from a single family. 


REPORT OF CASES 


CAsE 1.—A 12-year-old boy was admitted in May 1959 with a 
painless swelling of one month's duration on the front of his neck. 
Physical examination showed a hard nodule on the left lobe of the 
thyroid. After left-sided thyroid lobectomy, a diagnosis of papil- 
lary carcinoma was made. In April 1967, at age 20 years, the 
patient was readmitted with enlargement of the right lobe of the 
thyroid. Excision of the right lobe and isthmus showed a papillary 
carcinoma. The patient was treated with thyroxine and has 
remained asymptomatic. 

Case 2.—A 7-year-old girl who was the younger sister of patient 
1 was admitted in December 1962 with neck swelling of four to 
five months' duration. Physical examination found a mass in the 
right lobe of the thyroid. She had a right-sided thyroid lobectomy 
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with a diagnosis of papillary carcinoma. The patient received 

levothyroxine sodium postoperatively. In 1975 when the patient 

was 20 years old, she noticed a nodule on the left side of her neck. 

Physical examination confirmed the presence of a mass related to 

the left lobe of the thyroid, which was then removed along with the 
isthmus. The diagnosis was papillary follicular carcinoma of the 

thyroid. | 

Case 3.—The 20-year-old sister of the two previously described 
patients was admitted in January 1963, with the complaint of 
swelling of the neck. Physical examination disclosed diffuse 
thyroid enlargement. In view of the history of cancer in the 
patient's family, surgical exploration of the neck and subtotal 
thyroidectomy were undertaken. Pathologie examination showed 
a small area of papillary carcinoma in a diffuse goiter. In 1967, the 
patient had a recurrent thyroid nodule; she underwent removal of 
the remaining thyroid tissue, and received levothyroxine thera- 
Dy. 

Barium enema examinations showed no evidence of polyposis in 
any of the three patients. The family history was studied com- 
pletely. There was no previous thyroid disease in the prior 
generation of either parent. None of the patients had been 


Reports of Familial Papillary Carcinoma of the Thyroid 


No. of Age at Onset, 
Source, yr Patients yr/Sex 


Crail,* 1949 1 24/M FMP,* medulloblastoma 
Smith,' 1967 1 29/M FMP, osteoma 
27 No information FMP and desmoid; FMP 






Associated Lesions 












Camiel et al,’ 2 19, 20/sisters FMP 
1968 

Smith,* 1973 1 19/F FMP 

Lacour et al,* 2 40, 12/father, None 
1973 daughter 














3 12, 7, 20/ 
brother, 


sisters 


Current report 







*FMP indicates familial multiple polyposis. 
{Smith citing communication with Balfour. 
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Fig 2.—Arterogram of patient 3 showing false aneurysm of right 
axklary artery. 


be a straizht line for a variety of reasons, including 
deflection by bony structures. For this reason, suspicion of 
vaseular injury should not depend on estimation of the 
messile path. In both of these patients, arteriograms were 
delayed due tea false sense ef security created by negative 
physical fimdirgs for vascular injury. For reasons already 
stated, norma. clinical findirgs do not rule out substantial 
vaseular injury. In both patients, the developing neurolog- 
ical deficit due to compression was the first clinical mani- 
festation of vzseular injury. Due to the devastating nature 
of tnis complication in functional impairment of the upper 
extremity, and the often incomplete (if any) restoration 
once the neurelegical deficit sets in, a program of prompt 
anpsograpty n all cases o^ penetrating injuries of the 
shoulder g rd appears reasonable. Even a considerable 
pereentage of normal arteriograms under the circum- 
stances is justified in our view, if brachial plexus compres- 
sien can be aveided in the few eases by prompt recognition 
amd treatment of the vascular injury. 


Surgica Urgency 
2nse Neurological Deficit Develops 


Case 5.—^ 39-year-old man was shot in the right shoulder on 
April 24, 1969, and was treated im the emergency room at another 
hospital. He wassadmitted to the Veteran’s Administration Hospi- 
tal en Apri 2% complaining ef swelling in the shoulder and 
paresthesia m the right hand. Examination on admission showed 
goed distal pulses but decreased sensation in the distribution of 
the median serv». Subsequently. this progressed to complete right 
median nerve paresis, and at this time a pulsatile mass was noted 
in -he right ::pper arm. Arteriog-aphy confirmed a false aneurysm 
at -he junctien of the right axillary and brachial arteries. This was 
resected anc a @phalic vein graft interposed. The median nerve 
was found t» be intact, and postoperatively there was complete 
return of medias nerve function. 

CASE 6.—A 26-rear-old man was wounded in the upper left area 
of the chest on June 29, 1969. There was transient neurological 
de£ct when he was first seen at another hospital, but two weeks 
after injury he was reported to have recovered good strength in 
the biceps, :ric-ps, and deltoid muscles. However, there was 
recurrence «f meurological weakness and progressive loss of 
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function in these muscles; the patient was transferred to the 
Veteran's Administration Hospital on Aug 12, 1969. On examina- 
tion, a pulsatile mass below the left clavicle, patehy sensory loss in 
the left arm, and no motor function of the left upper extremity 
except for slight wrist flexion were found. A false aneurysm of the 
left axillary artery was shown by arteriography and resected on 
Aug 22, 1969. Two years after surgery, the patient had only partial 
return of motor function in the proximal left upper extremity. 


These two cases pinpoint the need for urgency in 
operative intervention when a neurological deficit devel- 
ops, if permanent damage is to be avoided. In case 5, there 
was complete return of neurological function following 
surgical intervention. In case 6, the opportunity for prompt 
vascular repair was missed; the neurological defieit that 
was initially transitory recurred and became permanent. 
Initially, compression injuries of the brachial plexus are 
neuropraxic in nature. At this stage, if compression can be 
relieved, complete recovery may be expected. When 
demyelination occurs due to persisting compression, recov- 
ery is delayed and may be incomplete. Return of motor 
function of a particular muscle is dependent to a large 
extent on the distance between the muscle and the site of 
nerve injury. The regenerating axons grow along the 
Schwann tubes at a fixed rate (approximately 1 mm per 
day). If intrinsie muscles of the hand are affected due to 
injury at the brachial plexus level, regenerating axons may 
take several months or even years to reach their destina- 
tion. Unfortunately, when recovery time is prolonged, 
there are irreversible secondary changes in the denervated 
muscle that result in a poor functional outcome even when 
axon recovery is complete.’ Because the small muscles of 
the hand play such a vital role in the functional hand and, 
indeed, in a useful upper limb, neurological deficit of these 
muscles due to compression at the brachial plexus level 
should be approached as a surgical emergency. 


COMMENT 


With increasing availability of angiography, there has 
been an increasing trend toward aggressive investigation 
of the vascular tree in the traumatized patient. Arteriog- 
raphy is resorted to if there are suggestive clinical signs or 
a high likelihood of vascular injury, such as occurs with 
certain types of trauma (viz, subclavian artery injury with 
first rib fracture). The need for aggressive investigation 
and management of penetrating shoulder girdle injuries 
has been discussed by several authors.*^** When direct 
injury to the brachial plexus occurs with penetrating 
trauma, the indication for arteriography is clear, as there 
is a high incidence of associated arterial injury in such 
instances. A less common but potentially serious injury 
occurs when the artery is directly traumatized without 
primary involvement of the brachial plexus initially. As 
demonstrated in these cases, such an injury often escapes 
prompt diagnosis and results in delayed compression inju- 
ry to the brachial plexus from an expanding false aneu- 
rysm and produces considerable functional impairment of 
the upper extremity. Because of the seriousness of this 
particular complication, routine arteriography is indicated, 
in our opinion, in all cases of penetrating injuries to the 
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exposed to radiation in childhood. At present, all three patients 
remain asymptomatic and are followed up regularly. 
COMMENT 

Papillary carcinoma of the thyroid in a family was first 
discussed in 1967 by Smith,' who felt it was coincidental to 
familial polyposis of the colon. The following year, Camiel 
et al? described another family with Gardner’s syndrome 
and papillary carcinoma. They regarded this association as 
indicative of a genetic disorder. The cases of two sisters 
and their brother—all the children in one family—that we 
have described again raise the question of whether papil- 
lary carcinoma of the thyroid is familial rather than 
coincidental to another disease. 

The behavior of the tumors in the siblings under study 
was generally characteristic of hereditary cancers as 
described by Lynch et al? Early onset and excessive 
bilateral involvement were apparent. Each patient was 20 
years old or younger when the disease was discovered; each 
suffered recurrence of cancer within a few years in the 
remainder of the thyroid gland. Unlike the cases reported 
by Camiel et al? and Smith, no polyposis, osteoma, 
fibroma, or other disease was associated with the papillary 
carcinomas in this study. Lacour et al‘ also describe a 
father and daughter whose papillary carcinomas were free 
of associated lesions. Review of these reports (Table) 
suggests that there may be two groups of familial papillary 
carcinoma: one, a syndrome of multiple polyposis with 
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papillary carcinoma; the other, a familial papillary carcino- 
ma free of accompanying disorders. 

Familial papillary carcinoma of the thyroid merits 
aggressive treatment, owing to the high incidence and 
comparatively swift occurrence of bilateral development. 
When familial origin is suspected, total or near-total 
thyroidectomy is preferable to the customary approach of 
lobectomy with removal of the isthmus. Additionally, when 
familial multiple polyposis is diagnosed, the patient and 
members of his family should be closely monitored to 
ensure early detection of possible thyroid disease. 


William D. Fish, MD, Illinois Central Community Hospital, Chicago, 
provided information and follow-up care of the family. 
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shoulder girdle. The first suggestive clinieal sign when the 
arterial injury is initially missed is the onset of neurologi- 
cal symptoms (as in cases 3 and 4). The predilection of even 
a small false aneurysm to produce neurocompression is well 
recognized in the roentgenographic literature in relation to 
arterial puncture of the axillary artery for contrast study. 
The neurovascular bundle, as it exits from the root of the 
neck into the upper arm, is surrounded by a fascial 
envelope that tends to restrict expansion of a hematoma, 
thus serving to heighten the compression effect on the 
neuroplexus. 

Surgical exposure of the subclavian and axillary arteries 
has been described in detail by several authors.*^** How- 
ever, certain aspects of surgical approach and technique 
merit special attention. It has been our experience that 
proximal control of the subclavian or axillary arteries 
through a separate proximal incision (as advocated by 
some) is often unsatisfactory. Due to profuse collateral 
flow through numerous branches in this area, considerable 
blood loss occurs even if the proximal clamp is placed only a 
short distance proximally.' A direct approach to the injured 
segment has worked better in our experience, provided 
care is taken not to disturb the thrombus at the injured site 
until vascular clamps are in place. When active bleeding is 
encountered, pressure to the point of injury can be main- 
tained while clamps are placed. Blind application of clamps 
in a hasty manner through a blood-filled field is avoided, as 
it carries a high risk of inadvertent injury to the adjoining 
neuroplexus. 

Inadvertent injury to the plexus is best avoided by 
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limiting manipulation and dissection to the area within the 
perivascular sheath. It is important to avoid placement of 
heavy silk loops or umbilical tapes around the nerves, a% 
traction will result in neural injury. The subclavian artery * 
and, to a lesser extent, the axillary artery are friable 
vessels’ and are easily torn. A tension-free anastomosis is 
mandatory. An interposed segment of saphenous vein is 
often required to effect a satisfactory tension-free anasto- 
mosis. It has been unnecessary to administer heparin to the 
patient even while the artery is clamped for repair. Again, 
the numerous collateral vessels maintain sufficient flow to 
prevent intravascular thrombosis. 
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Limiting the clinical 
complications of 
serious intra-abdominal 








infections 





Acute appendicitis NEN m 
In virtually all intra-abdominal 
infections, there is a recurring 
group of three anaerobes that are 
seen either singly or in combination, 
often mixed with aerobes. 

This triad, composed of 
Bacteroides fragilis, clostridia, and 
anaerobic cocci (particularly pepto- 
streptococci and peptococci) may 
complicate perforating appendicitis, 
abdominal trauma, and penetrating 
wounds. 


Complications of B. fragilis 
Complications such as thrombophle- 
bitis, intra-abdominal abscess, and 
wound dehiscence may be explained 
by unique virulence factors elabo- 
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rated by B.fragilis—the anaerobe 
most frequently encountered in 
anaerobic bacteremia and intra- 
abdominal sepsis. 


Specific virulence factors 

A capsular polysaccharide on the 
outer membrane of B. fragilis 
appears to differentiate it from other 
Bacteroides species. Experiments in 
animals have demonstrated that this 
polysaccharide alone can cause 
abscess. Other virulence factors pro- 
duced by Bacteroides are heparinase 
and collagenase, which contribute to 
thrombophlebitis and wound 
dehiscence. Additional virulence 
factors that may enhance the patho- 
genicity of B.fragilis are lipases, pro- 
teases, nucleases, G-lactamases, and 
superoxide dismutase. 


Intestinal anastomotic leak 








9. 


Clinical 
complications: 
penetrating 
abdominal 
wounds 

In a prospective, 
randomized study at 
Cook County Hospital, 
Chicago, 100 patients who had 
penetrating abdominal wounds 
with spillage of bowel contents were 
given kanamycin (0.5 g q12h) and 
either clindamycin (600 mg q6h) or 
cephalothin (3 g q6h).! The clinda- 
mycin/kanamycin-treated group 
showed significantly fewer 

episodes of septicemia or intra- 
abdominal sepsis (see Tàble 1). 

The higher complication rate in the 
cephalothin/kanamycin group was 
the result of infections due to 
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proved the prognosis for many patients, particularly the improved care of patients. They are must 
the critically ill. Nutritional rehabilitation can reading for the physician who wants to keep cur- 
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Fat Emulsions in Parenteral Nutrition, edited by H.C. Meng, M.D., Ph.D. and 
Douglas W. Wilmore, M.D. 

A presentation of experimental and clinical studies on the intravenous use 
of fat emulsions. Divided into three sections, the book covers the metabolism ^ 
of fatty acids and functions of essential fatty acids (EFA), with information on 1 
EFA deficiency; lipids as sources of energy and EFA; and pathophysiology 
related to the use of fat emulsions, with discussion of side effects and inter- 
relations with other nutrients. 
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A discussion of newer developments in oral feeding with chemically de- 
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formulation of defined formula diets, as well as the physiologic and 
metabolic effects of these nutrient solutions. Other sections present clinical 
experiences with defined formula diets in nutritional rehabilitation, pedi- 
atric care, management of catabolic states, and treatment of diseases such 
as inflammatory bowel disease, renal failure and acute pancreatitis. 


Clinical Nutrition Update: Amino Acids, edited by Harry L. Green, M.D., 
Malcolm A. Holliday, M.D. and Hamish N. Munro, D.Sc., M.B. 

A review of advances in the understanding of amino acid requirements 
and metabolism and the application of this knowledge to management of 
illness. The book includes reports on the use of oral and intravenous amino 
acid preparations in treating uremia, liver failure, sepsis, trauma, abnormal 
amino acid metabolism, premature infants, etc. Factors influencing tissue 
uptake of amino acids and the synthesis of protein are also discussed, along 
with the methods of evaluating protein homeostasis and regulating the amino 
acid supply. 
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Acute colonic 
diverticulitis 


anaerobic bacteria alone or a 
mixture of aerobes and anaer- 
obes (see Table 2). 


The cost of morbidity 
B.fragilis was associated with com- 
plications in a majority of 335 
patients with perforating 
\ appendicitis.’ A retrospective 
NC review showed that these com- 
plications caused longer and 
more costly hospital stays and 
greater morbidity. 


Limiting complications 
In intra-abdominal infections, these 
data suggest that early, aggressive 
treatment with an antibiotic effec- 
” tive against anaerobes—especially 
against B. fragilis with its unusual 
. virulence factors— may decrease 
morbidity and limit potentially life- 
threatening complications. 


"Thadepalli H, et al: Abdominal trauma, anaerobes, and 
antibiotics. Surg Gynecol Obstet 137:270-276, 1973. 


Table 1.—Septic Complications in Patients with Traumatic Abdominal Injury* 
Cephalothin /Kanamycin | Clindamycin/Kanamycin 
(n = 52) (n = 48) 
2 


Septic complications 
Intra-abdominal abscesses 7 3 








Septicemia 7 





Total complications 14 





* Adapted from Thadepalli et al.’ 








Table 2.— Number of Anaerobe-Associated Infectious Complications in Patients with 
Traumatic Abdominal Injury* 


Cephalothin / Kanamycin 
(n 2 52) 


Mixed aerobes and anaerobes 6 
Anaerobes 5 









Clindamycin / Kanamycin 
(n = 48) 












* Adapted from Thadepalli et al.' 


*Dosage was 3 g cephalothin IV. q6h and 0.5 g kanamycin I.M. q12h or 600 mg Cleocin 
Phosphate IV. q6h and 0.5 g kanamycin I.M. q12h. 


If significant diarrhea or colitis 
occurs during therapy, this antibiotic 
should be discontinued (see WARN- 


*Scher KS, Coil JA: The continuing challenge of perforating ids 
ING box). A summary of prescribing 


appendicitis. Surg Gyneco! Obstet 150:535-538, 1980. 


See next page for brief summary 
of prescribing information. 





information for Cleocin Phosphate— 


used in the treatment of serious 
infections due to anaerobic patho- 
gens—can be found on the following 


page. 





In serious 


intra-abdominal infections... 
Cleocin Phosphate 
(clindamycin phosphate injection, USP) 
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Limb Hemodynamies 





After Aortic Aneurysm Resection 


Kenton C. Bodily, MD; Brian L. Thiele, MD; D. Eugene Strandness, Jr, MD 


e Preoperative ankle/arm indices were determined in 104 
lower extremities from 53 patients who underwent prosthetic 
graft placement for abdominal aortic aneurysms. Sixty-nine 
percent of the limbs (group 1) had a normal index; 31% of the 
limbs (group 2) had indices indicative of arterial occlusive 
disease. Early postoperative ankle/arm indices were determined 
in 87 limbs (57 in group 1 and 30 in group 2). Twelve group 1 
limbs exhibited a postoperative decrease in the index. In group 2, 
four of the five decreases were seen when the distal anastomosis 
was placed above the inguinal ligament, while all 17 group 2 
limbs in which the index increased had the distal anastomoses 
performed at the common femoral level. In 1.8% of the group 1 
limbs and 6.7% of the group 2 limbs, a subsequent arterial 
procedure below the inguinal ligament was required. An addi- 
tional 1.8% of group 1 limbs and 6.7% of group 2 limbs had 
undergone a distal arterial procedure prior to aneurysm resec- 
tion. 

(Arch Surg 116:180-183, 1981) 


he indications and techniques for prosthetic graft 

replacement of abdominal aortic aneurysms are well 
defined. The decision to reestablish arterial continuity 
with either a tube or bifurcation prosthetic graft depends 
primarily on the status of the iliac arteries in terms of 
aneurysmal dilation or atherosclerotic occlusive disease. 
This article evaluates the influence of the site of the distal 
graft anastomosis as it relates to the need for a subsequent 
arterial reconstruction below the inguinal ligament and to 
the early postoperative changes in the ankle/arm index 
following surgery. 


SUBJECTS AND METHODS 


The records of all patients who underwent elective abdominal 
aortic aneurysm resection in the ten-year period ending March 31, 
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1979, were reviewed. Preoperative resting ankle/arm indices for 
104 lower extremities from 53 patients were determined by the 
Doppler ultrasonic method and were selected for subsequent 
analysis. Two of the patients had prior unilateral below-knee 
amputations. The age of the patient, the location of the distal 
anastomoses, and the number of prior or subsequent reconstruc- 
tive procedures below the inguinal ligament were also noted. 

The ankle/arm index was determined in the standard manner. 
The patient was placed in the supine position fcr a minimum of 
ten minutes before the systolic pressures in the posterior tibial 
artery, dorsalis pedis artery, and brachial artery were measured. 
The higher of the two ankle values was used ir calculating the 
ankle/arm index. Limbs with ankle/arm indices greater than 0:95 
were considered normal, while limbs with indices less than this 
value were considered to have notable occlusive arterial disease. 
Indications for surgery included an aneurysm greater than 5 em in 
diameter, an enlarging aneurysm as determined by B-mode 
ultrasound examination, or tenderness over the site of the aneu- 
rysm. Ruptured aneurysms were excluded from «his review. 

The preoperative ankle/arm index was used to classify the limbs 
into two groups. Group 1 consisted of 72 limbs in which the 
ankle/arm index was greater than 0.95. Group £ consisted of 32 
limbs in which the ankle/arm index was less than 0.95. With the 
exception of four patients, representing eight limbs, both limbs in 
an individual patient were classified in the same group. For 
purposes of analysis, each limb was considered independently in 
relation to the aortic aneurysm and the site of the distal anasto- 
mosis. 

Postoperative ankle/arm indices were determined within six 
weeks of aneurysm resection in 87 limbs (57 in group 1 and 30 in 
group 2). These values were compared with tne preoperative 
indices and any change in the ankle/arm index was assessed in 
relation to the site of the distal anastomosis. A change in the 
ankle/arm index of greater than + 0.10 was arbitrarily selected as 
significant change. The site of the distal anastomosis and the 
subsequent need for an arterial procedure belew the inguinal 
ligament were also examined. 


RESULTS 


Seventy-two limbs (69.2%) had ankle/arm indices 
greater than 0.95 and were classified as normal. Thirty-two 
limbs (30.8%) had ankle/arm indices less then 0.95 indicat- 
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(clindamycin phosphate injection, USP) 
STERILE SCLUTION— FOR INTRAMUSCULAR AND INTRAVENOUS USE 


WARNING 
Clindamycin therapy has been associated 
with severe colitis which may end fatally. 
Therefore, it should be reserved for serious 
infections where less toxic antimicrobial 
agents are inappropriate, as described in the 
INDICATIONS section. It should not be used 
in patients with nonbacterial infections, such 
as most upper respiratory tract infections. 
Studies indicate a toxin(s) produced by Clos- 
tridia is one primary cause of antibiotic-asso- 
ciated colitis. Cholestyramine and colestipol 
resins have been shown to bind the toxin in 
vitro. See WARNINGS section. The colitis is 
usually characterized by severe, persistent 
diarrhea and severe abdominal cramps and 
may be associated with the passage of blood 
and mucus. Endoscopic examination may 
reveal pseudomembranous colitis. 

When significant diarrhea occurs, the drug 
should be discontinued or, if necessary, con- 
tinued only with close observation of the 
patient. Large-bowel endoscopy has been 
recommended. 

Antiperistaltic agents such as opiates and 
diphenoxylate with atropine (Lomotil) may 
prolong and/or worsen the condition. Vanco- 
mycin has been found to be effective in the 
treatment of antibiotic-associated pseudo- 
membranous colitis produced by Clostridium 
difficile. The usual adult dosage is 500 mg of 
vancomycin orally every 6 hours for a period 
of 7 to 10 days. 

Diarrhea, colitis, and pseudomembranous 
colitis have been observed to begin up to sev- 
eral weeks following cessation of therapy with 
clindamycin. 
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water for injection 
When necessary, pH adjusted with NaOH 
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Indications: Clindamycin is indicated in the treat- 
ment of serious infections caused by susceptible 
anaerobic bacteria. 

Clindamycin is also indicated in the treatment 
of serious infections due to susceptible strains of 
streptococci, pneumococci, and staphylococci. 
Its use should be reserved for penicillin-allergic 
patients or other patients for whom, in the judg- 
ment of the physician, a penicillin is inappropriate. 
Because of the risk of colitis, as described in the 
WARNING box, before selecting clindamycin the 
physician should consider the nature of the infec- 
tion and the suitability of less toxic alternatives 
(eg, erythromycin). 

Anaerobes: Serious respiratory tract infections 
such as empyema, anaerobic pneumonitis, and 
lung abscess; serious skin and soft tissue infec- 
tions; septicemia; intra-abdominal infections such 
as peritonitis and intra-abdominal abscess (typi- 
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aerobic organisms resident 
in the normal gastrointestinal tract); infections of 
the female pelvis and genital tract such as endo- 
metritis, nongonococcal tubo-ovarian abscess, 
pelvic cellulitis, and postsurgical vaginal cuff 
infection. 

Streptococci: Serious respiratory tract infec- 
tions; serious skin and soft tissue infections; 
septicemia. 

Staphylococci: Serious respiratory tract infec- 
tions; serious skin and soft tissue infections; septi- 
cemia; acute hematogenous osteomyelitis. 

Pneumococci: Serious respiratory tract 
infections. 

Adjunctive Therapy: In the surgical treatment of 
chronic bone and joint infections due to suscepti- 
ble organisms. Indicated surgical procedures 
should be performed in conjunction with antibi- 
otic therapy. 

Bacteriologic studies should be performed to 
determine the causative organisms and their sus- 
ceptibility to clindamycin. 

Contraindications: History of hypersensitivity to 
clindamycin or lincomycin. 

Warnings: See WARNING box. Studies indicate a 
toxin(s) produced by Clostridia is one primary 
cause of antibiotic-associated colitis. Cholestyra- 
mine and colestipol resins have been shown to 
bind the toxin in vitro. Mild cases of colitis may 
respond to drug discontinuance alone. Moderate 
to severe cases should be managed promptly 
with fluid, electrolyte, and protein supplementa- 
tion as indicated. Vancomycin has been found to 
be effective in the treatment of antibiotic-asso- 
ciated pseudomembranous colitis produced by 
C. difficile. The usual adult dosage is 500 mg of 
vancomycin orally every 6 hours for a period of 7 
to 10 days. Systemic corticoids and corticoid 
retention enemas may help relieve the colitis. 
Other causes of colitis should also be considered. 

A careful inquiry should be made concerning 
previous sensitivities to drugs and other allergens. 
Antagonism has been demonstrated between 
clindamycin and erythromycin in vitro. Because of 
possible clinical significance, these two drugs 
should not be administered concurrently. 

Usage in Pregnancy: Safety for use in preg- 
nancy has not been established. 

Usage in Newborns and Infants: When 
clindamycin phosphate is administered to new- 
borns and infants, appropriate monitoring of 
organ system functions is desirable. 

Nursing Mothers: Clindamycin has been 
reported to appear in breast milk in the range of 
0.7 to 3.8 mcg/ml. 

Usage in Meningitis: Since clindamycin does 
not diffuse adequately into the cerebrospinal fluid, 
the drug should not be used in meningitis. 

SERIOUS ANAPHYLACTOID REACTIONS 
REQUIRE IMMEDIATE EMERGENCY TREAT- 
MENT WITH EPINEPHRINE. OXYGEN AND 
INTRAVENOUS CORTICOSTEROIDS SHOULD 
ALSO BE ADMINISTERED AS INDICATED. 
Precautions: Review of experience to date sug- 
gests that a subgroup of older patients with asso- 
ciated severe illness may tolerate diarrhea less 
well. When clindamycin is indicated in these 


In serious 
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change in bowel frequency. Prescribe with cau- 
tion in individuals with a history of gastrointestinal 
disease, particularly colitis. 

Do not inject intravenously as an undiluted 
bolus; infuse as directed in package insert. Indi- 
cated surgical procedures should be performed 
in conjunction with therapy: Patients with-very 
severe renal disease and /or very severe hepatic 
disease accompanied by severe metabolic aber- 
rations should be dosed with caution and serum 
clindamycin levels monitored during high-dose 
therapy. 

Prescribe with caution in atopic individuals. 
During prolonged therapy, periodic liver and kid- 
ney function tests and blood counts should be 
performed. Use may result in overgrowth of 
nonsusceptible organisms, particularly yeasts. 
Should superinfection occur, adjust therapy as 
clinical situation dictates. Clindamycin has been 
shown to have neuromuscular blocking proper- 
ties that may enhance the action of other neuro- 
muscular blocking agents. Use with caution in 
patients receiving such agents. 


Adverse Reactions: Gastrointestinal: Abdominal 
pain, nausea, vomiting, and diarrhea. (See 
WARNING box.) Hypersensitivity Reactions: 
Maculopapular rash and urticaria have been 
observed. Generalized mild to moderate morbilli- 
form-like skin rashes are the most frequeritly 
reported of all adverse reactions. Rare instances 
of erythema multiforme, some resembling 
Stevens-Johnson syndrome, have been asso- 


ciated with clindamycin. A few cases of anaphy- _ 


lactoid reactions have been reported. If a 
hypersensitivity reaction occurs, the drug should 
be discontinued. The usual agents (epinephrine, 
corticosteroids, antihistamines) should be avail- 
able for emergency treatment of serious reactions. 
Liver: Jaundice and abnormalities in liver function 
tests have been observed during clindamycin 
therapy. Hematopoietic: Neutropenia, eosino- 
philia, agranulocytosis, and thrombocytopenia 
have been reported; no direct etiologic relation- 
ship to concurrent clindamycin therapy has been 
made. Local Reactions: Pain, induration, and 
sterile abscess have been reported after intra- 
muscular injection, and thrombophlebitis after 
intravenous infusion. Reactions can be minimized 
or avoided by giving deep intramuscular injec- 
tions and avoiding prolonged use of indwelling 
intravenous catheters. Musculoskeletal: Rare 
instances of polyarthritis have been reported. 


How Supplied: Available as sterile solution with 
each ml containing clindamycin phosphate equiv- 
alent to 150 mg clindamycin base. Ampoules of 2 
and 4 ml. 

Caution: Federal law prohibits dispensing without 
prescription. MED B-8-S 
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ing arterial occlusive disease of the lower extremities. The 
mean resting preoperative ankle/arm index for group 2 
dimbs was 0.62. 

The-average age of patients who comprised group 1 was 
66.01 years; for patients who eomprised group 2, the 
average age was 64.56 years. The site of the distal anasto- 
mosis in group 1 limbs was the distal abdominal aorta in 25, 
the common iliac artery in 29, the external iliac artery in 
11, and the common femoral artery in seven. The site of the 
distal anastomosis in group 2 limbs was the distal abdomi- 
nal aorta in two, the common iliac artery in three, the 
external iliac artery in four, and the common femoral 
artery in 21. One patient had arterial continuity reestab- 
lished with an axillobifemoral graft when an aortobifem- 
oral graft placed six years previously was found to be 
invelved in an intra-abdominal septic process. Incidentally 
noted was a 5.5-cm true aneurysm located distal to the 
previously plaeed aortic anastomosis. 

Postoperatime ankle/arm indices for 57 group 1 limbs 
were recorded. Of these, 34 had no significant changes in 
the index; 11 exhibited an average increase of +0.15 
(range, 0.11 te 0.28) and 12 exhibited an average decrease 
of —0.21 (range, 0.12 to 0.52). Six of the limbs with a 
significant decrease had their ankle/arm index fall to less 
than 0.95. The relationship between the site of distal 
anastemosis and the change in the ankle/arm index is 
given in the Table. 

Postoperative ankle/arm indices for 30 group 2 limbs 
were recordec. Of these, eight had no significant change in 
the index; 17 exhibited an average increase of +0.33 
(range, 0.11 to-0.28); and 12 exhibited an average decrease 
of —0.26 (range, 0.15 to 0.47). Seven of the limbs that 
demonstrated an increase in the ankle/arm index postop- 
eratively had increases to values greater than 0.95. The 
relation between the site of distal anastomosis and the 
change in the postoperative ankle/arm index is given in 
the Table. 

Group 1 limbs in which postoperative ankle/arm indices 
had been determined had a mean follow-up time of 29.2 
months (range, one month to eight years). Only one of the 
57 imbs (1.8%) required a subsequent arterial operative 
precedure below the inguinal ligament, ie, a femoral 
embolectomy 12 months after the aneurysm resection. One 
additional lim» had undergone femoropopliteal bypass six 
years prior to the aneurysm resection; this brings the 
overall incidence of arterial procedures below the inguinal 
ligament to 3.5%. 

Croup 2 limos in which postoperative ankle/arm indices 
had been determined had a mean follow-up time of 25.7 
months (range, one month to seven years). During this 
interval, two limbs required attempts at reconstructive 
procedures below the inguinal ligament, both at one month 
after the proximal procedure, an incidence of 6.7%. One 
limo underwent a successful femoropopliteal bypass; the 
remaining limb was believed nonreconstructible following 
exploration of the tibial arteries in an effort to perform a 
limo salvage bypass at that level. Two additional limbs had 
previeusly uncergone femoropopliteal bypass grafting six 
amc ten years prior to aneurysm resection; this brings the 
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Site of Distal Anastomosis Compared to Change in 
the Ankle/Arm Index of Greater Than + 0.10 


No. of Limbs That Exhibited 
—————————————————————— 

















Increase No Change Decrease 

Site of in Ankle/ in Ankle/ in Ankle/ 

Anastomosis Arm Index Arm Index Arm Index 

Group 1 Limbs 

Distal aorta 6 12 4 
Common iliac artery 5 16 4 
External iliac artery 0 2 4 
Common femoral artery 0 4 0 






Group 2 Limbs 
Distal aorta 0 


Common iliac artery 0 
External iliac artery 
Common femoral artery 








overall ineidence of arterial procedures below the inguinal 
ligament to 13.2%. 


COMMENT 


Vascular reconstructive procedures should be performed 
with a low mortality, no detrimental effects to the involved 
extremity, and a minimum need for subsequent, additional 
vascular procedures on the affected limb. With many 
vascular centers currently reporting operative mortality 
approaching 1% for aortic reconstructions,'? the first con- 
dition is met. The other two conditions are not as easily 
satisfied. 


Subsequent Procedure 


One aim of the present study was to evaluate the 
frequency of subsequent downstream repair when the 
primary indication for surgery was an abdominal aortic 
aneurysm. Such procedures were required in only 3.5% of 
the limbs in the series. In limbs without preoperative 
evidence of occlusive disease, the incidence was 1.8% (1/57), 
but if occlusive disease was present in association with the 
aneurysm, an incidence of 6.7% (2/30) was found. In 
addition, 1.8% of the limbs without occlusive disease and 
6.7% of limbs with occlusive disease had undergone vascu- 
lar reconstruction below the inguinal ligament at varying 
intervals prior to aneurysm resection. The single group 1 
limb in which distal reconstruction had been performed 
prior to aneurysm resection was obviously misclassified on 
the basis of a normal ankle/arm index and more appro- 
priately should have been placed in group 2. With this 
change, the overall incidence of arterial procedures below 
the inguinal ligament in limbs without evidence of arterial 
occlusive disease at the time of aortic aneurysm repair 
becomes 1.8%, but if arterial occlusive disease is associated 
with the aortic aneurysm, the incidence then becomes 
16.1%. 

Baird and associates’ reported that in patients undergo- 
ing aortoiliac bypass grafts for symptomatic lower-limb 
ischemia, 28% of patients subsequently required additional 
arterial surgery below the inguinal ligament. Sixty percent 
of these procedures were limited to the groin, while the 
remaining 40% consisted of a femoropopliteal or femoro- 
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Correspondence and Brief Communications 


External Bypass Operation for 
Biliary Tract Obstruction 


To the Edtor.—Biliary obstruction 
secondary to nonresectable malignan- 
cy or inflammatory and iatrogenic 
stricture of the biliary tract is a ser- 
ious condition. Decompression is es- 
sential to relieve obstruction, to allay 
symptoms, and to prolong life. Many 
procedures for decompression of the 
biliary tract have been reported, 
including bypass operations,’ percuta- 
neous transhepatic drainage, and 
internal prostheses.’ 

I and my colleagues have been using 
an external biliary bypass that decom- 
presses the biliary tree, bypasses the 
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obstruetion, and is easy to perform. At 
the time of laparotomy, a portion of 
the dilated biliary tract is exposed and 
opened proximal to the obstruction. A 
T-tube is inserted, with the long stem 
of the T-tube drawn to the exterior 
through a small stab wound. Similarly, 
the common duct, duodenum, or jeju- 
num distal to the obstruction is 
selected and a T-tube is inserted. As 
with the proximal tube, the long verti- 
cal stem of the T-tube is drawn to the 
exterior through a small stab wound. 
Postoperatively, the T-tubes are kept 
open with free external drainage. On 
the sixth to eighth postoperative days, 
the two long limbs of the T-tubes are 
joined externally by a small plastic 
tube (Figure). 





This technique has been used in 11 
patients with benign and malignant 
obstruction, with relief of symptoms 
and an acceptable mortality. 

ROBERTO BLANCO-BENAVIDES, MD 
Mexico City 


l. Feduska NJ, Dent TL, Lindenawer SM: 
Results of palliative operations for carcinoma of 
the pancreas. Arch Surg 1971;103:330-334. 

2. Nakayama T, Ikeda A, Okuda K: Percuta- 
neous transhepatic drainage of the biliary tract. 
Gastroenterology 1978;74:554-559. 

3. Pereiras RV Jr, Rheingold OJ, Hutson D, et 
al: Relief of malignant obstructive jaundice by 
percutaneous insertion of a permanent prosthesis 
in the biliary tree. Ann Intern Med 1973;89:589- 
593. 

4. Niloff PH: A prosthesis for palliative treat- 
ment of obstructive jaundice due to cholangiocar- 
cinoma. Surg Gynecol Obstet 1972:135:618-611. 


Left, Cholangiogram of bile duct carcinoma at bifurcation. T- 
tubes are inserted in right hepatic duct and common duct Right, 
Cholangiogammagram showing external biliary bypass. 
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tibial bypass. In patients undergoing aortofemoral bypass 
grafts for occlusive disease, 14% subsequently required 
arterial surgery below the inguinal ligament. Of these, 
approximately one fourth required a local groin procedure; 
the remainder required a subsequent distal reconstruc- 
tion. 

Assuming two limbs per patient, the incidence of distal 
reconstructions as reported by Baird et al may be con- 
verted to the incidence of distal reconstructions per limb 
and, thus, compared with the present study. Using such an 
analysis, a similar incidence of subsequent distal arterial 
procedures is noted between limbs with combined aneurys- 
mal and occlusive disease and limbs with isolated occlusive 
disease in which the distal anastomosis is at the common 
femoral level. On the other hand, the necessity for distal 
reconstructive procedures in limbs with primary aneurys- 
mal disease and no occlusive disease is about one fourth 
that of limbs with combined aneurysmal and occlusive 
disease or in limbs with isolated occlusive disease. 

The incidence of occlusive disease in association with 
abdominal aortic aneurysms is reported to vary from 7% to 
48%.** This disparity is readily explained by the different 
methods used to document the presence of occlusive dis- 
ease. Those reports that documented the lower rates were 
determined strictly from the history and physical examina- 
tion while investigators who reported higher rates relied 
on extensive physiologic testing that included exercise- 
tolerance stress testing or arteriography. The present 
study used resting ankle/arm indices and found an inci- 
dence of occlusive disease in 31% of the limbs examined as 
evidenced by a resting ankle/arm index of less than 0.95. 
Had exercise stress testing also been employed, the rate is 
likely to have been greater. No attempt was made to 
estimate the incidence of occlusive disease in association 
with the aneurysmal disease solely from the history and 
physical examination. Neither was arteriography used 
routinely in the diagnosis of these aneurysms. The indica- 
tions for arteriography in patients with aortic aneurysms 
and the technique used when performed, varied widely 
during the time of this study, making meaningful compar- 
ison between the arteriographie location or locations of 
occlusive disease and the ankle/arm index impossible. 
Thus, no attempt was made to determine arteriographical- 
ly the anatomic segment or segments responsible for the 
ankle/arm index abnormalities. Such findings have been 
documented by others.* We believe that the indications for 
preoperative arteriography in patients with aneurysmal 
disease are limited to the finding of an abnormal ankle/ 
arm index or severe hypertension. 

The development or progression of occlusive disease in 
association with aneurysmal disease has been documented 
by Wolf and associates.* Notable occlusive disease devel- 
oped in 17% of patients originally free of occlusive disease 
but who had primary aneurysmal disease, and 44% of 
patients with combined aneurysmal and occlusive disease 
experienced subsequent progression of their occlusive dis- 
ease. In contrast, we noted that of those limbs associated 
with an abdominal aortic aneurysm without preoperative 
evidence of occlusive disease, only 1.8% required a subse- 
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quent arterial procedure below the inguinal ligament. Of 
those limbs with combined aneurysmal ard occlusive dis- 
ease, 6.7% required a subsequent arterial procedure belovf M 
the inguinal ligament. 

It would appear that although occlusive disease may 
develop or progress in limbs in which the primary indica- 
tion for surgery is aneurysmal disease, in only one tenth of 
those initially free of occlusive disease will symptoms of 
occlusive disease severe enough to warrant additional 
downstream reconstructive procedures develop. Although 
nearly one half of patients with combined aneurysmal and 
occlusive disease have progression of their occlusive dis- 
ease following aneurysm resection, only one sixth of those 
who demonstrate progression subsequently require an 
arterial procedure below the inguinal ligament. 


Postoperative Status 


The final requirement of a successful peripheral vascular 
reconstructive procedure is that the patient’s clinieal and 
functional status should not deteriorate in the early post- 
operative period. Objective assessment of this factor may 
be made by comparing the resting ankle/arm index prior 
to and immediately following the operative procedure. 
When a proximal arterial reconstruction is accomplished, 
for either aneurysmal or occlusive disease, the postopera- 
tive ankle/arm index is expected to increase or at least 
remain unchanged. Should a fall from tke preoperative 
value occur, an anastomotic technical problem or an 
embolic event must be considered. In this series, the 
ankle/arm index dropped by greater than 0.10 unit from 
the preoperative values in 17 of the 87 limbs examined 
postoperatively. Twelve of the decreases were in limbs not 
preoperatively identified by the ankle/arm index as hav- 
ing occlusive disease. In six of these 12, the postoperative 
ankle/arm index remained greater than 0.95, while in the 
other six limbs, the index fell to less than 0.95. Because 
patients with abdominal aortic aneurysms and no occlusive 
disease have patent distal vessels, they are at risk from 
intraoperative embolization of atherosclerotic and/or 
aneurysmal debris into these vessels. For this reason, the 
routine passage of Fogarty’s embolectomy catheters 
through the distal vessels in this group of patients was 
instituted in 1975. Since that time, only one limb has 
demonstrated a drop in the ankle/arm index to less than 
0.95, and in that limb, to only 0.94. This suggests that 
intraoperative embolization was the cause of the decrease 
seen in the earlier patients. 

The remaining five limbs with a documented postopera- 
tive drop in the ankle/arm index had notable ocelusive 
disease documented preoperatively. Although distal embo- 
lization may be a major factor responsible for a decrease in 
the ankle/arm index, the propensity of limbs with occlusive 
disease to have a major segmental occlusion distal to the 
inguinal ligament makes this mechanism less likely than in 
those with pure aneurysmal disease. Perhaps a more 
reasonable explanation for the index drop in this group of 
patients would be intraoperative thrombosis. The frequent 
finding of small-vessel thrombosis in limbs coming to 
amputation or in subjects undergoing postmortem studies 


Aortic Aneurysm—Bodily et al 





PE UST Dc 
Aer ' 


aom 
"unes 


kean GFPREOWBCYYERGEUA TU 
fife, Wa ce rRNA 


l ^y 7 


MX Li AN, M 
Y BA, "Y 
Me ux 


ERN 
B M SES 


UMEN 





TREN ET Be ee OP ae a SION 


Prognosis of Surgical Disease, by Ben Eiseman, 
534 pp, $37.50, Philadelphia, WB Saunders Co, 
1980. 

Surgical Decision Making, by Ben Eiseman and 
Roger S. Wotkyns, $32, with illus, Philadelphia, 
WB Saunders Co, 1978. 


Surgical Decision Making and its 
companion text Prognosis of Surgical 
Disease diagrammatically display the 
surgical decision-making process and 
the prognosis that can be expected 
after decisions are made. The books 
are identical in style: an algorithm 
appears for each disease, accompanied 
by explanations and editorial com- 
ments, and with references on the 
facing page. 

The problem with flow diagrams in 
decision making is that they may suf- 
fer from both individual bias and fail- 
ure to provide the pathophysiologic 
basis for a given surgical decision. The 
experienced clinical surgeon or teach- 
er, recognizing the limitation of this 
approach to surgical disease, may find 
great use in these books both as a 
review of diagnostic and therapeutic 
program plans and as an excellent 
outline to be used in preparation for 
teaching conferences for students and 
house staff. The use of these books by 
less-experienced persons as either a 
short cut or a basic textbook of sur- 
gery is inappropriate and will do little 
to promote the understanding of anat- 
omy, physiology, and mechanisms of 
disease so important to the practicing 
surgeon. 

The use of algorithms in presenting 
the prognosis of various diseases 
according to therapy is both a novel 
and an effective way to present a 
tremendous amount of important clin- 
ical data in a concise and readable 
format. Dr Eiseman points out in the 
preface to Surgical Decision Making 
the difficulty inherent in defining 
outcome, eliminating personal bias, 
and in accumulating “meaningful sta- 
tistics for many surgical diseases.” 
Most importantly, “how can quantity 
vs quality of life actually be quanti- 
tated as to prognosis?” Notwithstand- 
ing, Surgical Decision Making and 
Prognosis of Surgical Disease are val- 
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uable adjuncts to any surgical arma- 
mentarium in that they do exactly 
what Dr Eiseman intended: "Present 
the statistical data base upon which 
choice can be made with the greatest 
probability of doing the maximum 
good and the least probability of doing 
harm.” 

In summary, with the admonition 
that these books are designed for sur- 
geons with enough experience to 
understand both individual bias and 
the limitations of a flow-diagram 
approach to surgical disease, both are 
highly recommended. 

STEPHEN R. RAMSBURGH, MD 
Ann Arbor, Mich 


What Are My Chances? by Ben Eiseman, 402 pp, 
$14.95, Philadelphia, WB Saunders Co, 1980. 


What Are My Chances? by Dr Ben 
Eiseman is an attempt to diagram- 
matically display the probabilities of 
success for both medical and surgical 
forms of treatment of more than 100 
chronic and debilitating diseases. The 
book is similar in style to two previous 
works, Surgical Decision Making and 
its companion Prognosis of Surgical 
Disease. All three books use algo- 
rithms, or decision trees, for each con- 
dition, accompanied by explanations 
and editorial comments on the facing 
page. 

Dr Eiseman’s book is a valuable and 
timely contribution to the medical 
literature for both the practicing phy- 
sician and, more importantly, the 
medieal consumer. As the average 
patient becomes more knowledgeable 
concerning his right to adequate 
health care, the medical profession has 
appropriately been more carefully 
scrutinized as to its ability to provide 
that care. As the author points out in 
an opening chapter, the physician now 
must base his judgment on sound clin- 
ical evidence. The old concept, "This is 
what I believe and therefore this is 
how I do it," is no longer acceptable in 
the medical community. Until recent- 
ly, only the physician had ready access 
to the “clinical evidence" and the 
patient was forced to either accept his 
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physician’s advice or seek a second 
opinion. Dr Eiseman's book, with its 
straightforward style and presenta- 
tion of information, provides a much- 
needed alternative. 

Despite the fact that the book is 
advertised for both physician and 
patient, both should be aware that any 
book of this type will contain personal 
bias. Dr Eiseman's book contains no 
references or contributing authors, 
leaving one to conclude that all the 
information it contains reflects Dr 
Eiseman's perception of the course of 
the medical and surgical diseases 
listed. Every physician who opens it 
will invariably wish it were refer- 
enced. Not withstanding, What Are 
My Chances? is a valuable adjunct to 
patient-education materials and 
should be recommended by physicians 
to their patients. 

STEPHEN R. RAMSBURGH, MD 
Ann Arbor, Mich 


Manual of Surgery of the Gallbladder, Bile Ducts 
and Exocrine Pancreas, by Robert E. Hermann, 
304 pp, $84.50, New York, Springer-Verlag, 
1980. 

This book is part of the series Com- 
prehensive Manuals of Surgical Spe- 
cialties, published by Springer-Verlag 
and edited by Richard H. Egdahl, MD. 
As in the others, the senior author is a 
well-known and highly regarded prac- 
tioner and teacher, and the volume is 
notable for the excellence of the color 
illustrations. 

The anatomic and physiologic pre- 
sentation, diagnosis, and manage- 
ment of both common and unusual 
surgical lesions of the extrahepatic 
biliary tree and exocrine pancreas are 
covered. The subject index is compre- 
hensive and appropriate. A single uni- 
fied and logical approach is applied 
throughout. There are two excellent 
chapters on operative technique. Mi- 
nor faults are the failure to fully 
develop alternative approaches and a 
tendency for the illustrations, which 
are rather diagrammatic, to oversim- 
plify technical steps. The text helps to 
overcome the second flaw. 

The volume should be equally useful 
to the resident and to the practicing 
surgeon. Clinical experience, sound 
principles, lucid writing, and an 
enlightened publisher and editor have 
combined to produce this excellent 
new addition to the library of the 
abdominal surgeon. 

LESLIE W. OTTINGER, MD 
Boston 
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following reconstructive procedures supports this concept. 
Perhaps in the *uture, a method of determining intraoper- 
ative anticoagulant requirements can be devised rather 
than relying c» a standard empirical regimen of heparin- 
iza-ion. 

A though it was not feasible to draw any conclusions 
abeut the site of the distal anastomosis and the need for 
later downstream repair, it was possible to examine the 
changes in eazy postoperative ankle/arm indices in rela- 
tiov to the distal anastomotie site. In group 1, four of 25 
limbs with the distal anastomosis to the distal aorta and 
four of 22 limbs with the distal anastomosis to the common 
ilige artery exzibited significant decreases in the postoper- 
ative ankle/arm index. Four of the six limbs with the distal 
anastomosis *e the external iliac artery also showed a 
significant decrease, although in each the value remained 
greater than .95..Why the incidence of a postoperative 
deerease in fhe ankle/arm index should be greater in 
limbs with an external iliac anastomosis than in those with 
the distal anastomosis is not known. The distribution of 
limbs in group 1 that exhibited a decrease in the ankle/arm 
index sugges*s that the site of the distal anastomosis at 
other levels payed an unimportant role in producing the 
decrease. 

:m group = the site selected for distal anastomosis 
appeared moze important. Only those limbs in which the 
distal anastomosis had beem performed at the common 
femoral level demonstrated a major rise in ankle/arm 
index. On the other hanc, four of the five limbs in group 2 
with a decumented decrease in the postoperative ankle/ 
arm index had the distal anastomosis performed proximal 


to the inguinal ligament. No limb in this group with the 
distal anastomosis performed proximal to the inguinal 
ligament demonstrated an increase in the ankle/arm 
index. Although the number of limbs involved was small, 
these observations suggest that when aneurysmal and 
oeclusive disease coexist, limb hemodynamies are best 
improved by performing the distal anastomosis at the 
common femoral artery level. 

Analysis of the available data suggests that the follow- 
ing plan for dealing with abdominal aortic aneurysmal 
disease is warranted. In patients without evidence of 
occlusive disease, the technical simplicity, the decreased 
operative time, and elimination of the increased risk 
associated with incisions and anastomoses at the groin 
level, make tube grafts the preferred method of reestab- 
lishing arterial continuity when the aneurysmal disease 
does not extend beyond the aortic bifurcation. Bifurcation 
grafts with the distal anastomosis to the common iliac 
arteries are appropriate when the aneurysmal disease 
extends into this vessel. The role of the external iliac 
arteries as a site for the distal anastomosis in aneurysmal 
disease remains unanswered. In patients with combined 
aneurysmal and occlusive disease identified by abnormal 
preoperative ankle/arm indices, preoperative arteriog- 
raphy should be performed. If notable occlusive disease is 
identified proximal to the inguinal ligament, the distal 
anastomosis should be performed at the common femoral 
artery level. If major occlusive disease is not identified 
proximal to the inguinal ligament, the site for the distal 
anastomosis may be selected in the manner similar to those 
limbs with a normal ankle/arm index. 
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Treatment of Fractures in Children and Adoles- 
cents, edited by B. G. Weber, Ch. Brunner, and F. 
Freuler, 408 pp, 462 illus, $118, New York, Sprin- 
ger-Verlag, 1980. 


This book is a translation of the 
original German edition that ap- 
peared in 1978. It presents a compre- 
hensive assessment of the experience 
of a group of surgeons over a number 
of years in a single hospital. Although 
written by a number of different 
authors, stylistically the chapters are 
well integrated. The illustrations are 
excellent and the authors' approach 
can be commended in that multiple 
films are used to illustrate specific 
cases, showing the results from the 
original injury to a reasonable follow- 
up—a factor that has been lacking in 
many previous books on children's 
fractures. What sets it apart from the 
previous books is the emphasis on 
open reduction of children's fractures. 
According to the authors’ statistics, 
16.2% were treated operatively. Yet, if 
one assesses the illustrations, it seems 
that a much higher percent were 
treated operatively. I think this con- 
veys the wrong impression, because 
children’s fractures can usually be 
treated in a nonoperative fashion. 

There are two basic sections. In the 
general part, the authors lucidly pres- 
ent the biology of the growing skele- 
ton and general concepts of treat- 
ment. They also briefly present a 
scheme of growth-plate injury that is 
based on Aitken rather than the more 
commonly accepted Salter-Harris 
scheme, and go on to state that the 
type 5 injury of the latter scheme 
does not exist. I suspect many 
orthopedic surgeons in this country 
would dispute such a statement. Also 
relative to the growth plate, they state 
that damage to the perichondral ves- 
sels has no adverse effects on growth. 
Again, with increased amounts of 
experimental data, this cannot occur. 
These vessels are extremely impor- 
tant to latitudinal growth of the phy- 
sis and damage will lead to growth 
retardation. The authors do not pre- 
sent any discussion of the new meth- 
ods of treating the complication of 
osseous bridge formation in growth 
plate injuries. Finally, they do not 
even consider Salter-Harris types 1 
and 2 as true epiphysial fractures. 
Such a presentation of basic concepts 
of epiphysial and physial injuries 
must raise serious questions regard- 
ing the treatment concepts. 

The second section of the book is 
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concerned with fractures in different 
anatomic areas and presents a reason- 
ably good overview of each area. In 
general, this material is well pre- 
sented. But again, there is a signifi- 
cant deficiency: dislocations of differ- 
ent anatomical areas are almost total- 
ly overlooked. Although it may have 


been the intent of the authors to only 


consider fractures, dislocations repre- 
sent significant injuries in children. 
They have certain complications and 
treatment needs, and should be cov- 
ered in reasonable detail in any book 
on skeletal trauma in children. There 


are no specific chapters on unusual 


types of fractures in children, namely, 
pathologic fractures, fractures in chil- 
dren with myelomeningocele, frac- 
tures in children with cerebral palsy, 
or problems in skeletal trauma in the 
various skeletal dysplasias. I think 
these are significant factors in any 
approach to children’s orthopedics, as 
they are unique to the normally or 
abnormally developing skeleton. Cer- 
tainly, many of these neuromuscular 
disorders are quite common in chil- 
dren. The absence of any discussion of 
these in this book may be a reflection 
of the population sample from which 
they derived their data. 

I would have preferred to have seen 
a more extensive bibliography, and 
particularly more discussion of alter- 
native treatment methods. Many of 
the methods of approaching specific 
injuries are quite dogmatic and in 
many cases run counter to established 
orthopedic principles, at least those of 
this country; for example, the state- 
ment that “immobilization changes do 
not occur.” This is an unusual state- 
ment, because the authors place much 
emphasis on the presence of the Har- 
ris growth arrest line in assessing 
normal and abnormal growth in many 
fractures, and this certainly is a 
change that comes about because of 
the trauma and immobilization. They 
also discuss mandatory decompression 
in traumatic paraplegia; again, this is 
not a widely accepted concept in this 
country. 

This book should serve as an intro- 
duction of European approaches to 
skeletal trauma in children. This is 
perhaps its most important attribute. 
Many of these ideas are contrary to 
prevailing approaches in this country 
and while it might not be accepted by 
a large segment of the orthopedics 
community, it is certainly good to 
expose orthopedists in English-speak- 


ing countries to methodologies that in 
the hands of skilled physicians have 
produced excellent results. 
JOHN A. OGDEN, MD 
New Haven, Conn 


Principles of Head and Neck Surgery, ed 2, by H. 
Robert Freund, 459 pp, New York, Appleton- 
Century-Crofts, 1979. 


As the author states in the preface, 
“after the passage of a decade, it 
becomes necessary to rewrite and 
update any technical work.” The 
author has done so with the assistance 
of nine contributing authors. Al- 
though I have not had the chance to 
compare this book with the first edi- 
tion, the author states that only the 
chapters on history and postoperative 
care have been carried over. 

The author seems to give attention 
to an orderly presentation of head and 
neck cancer, with the discussion of the 
history of the developments in head 
and neck cancer, as well as the multi- 
disciplinary team approach that is 
essential in this discipline. This was 
followed by chapters on diagnoses and 
examination that include a fairly 
updated discussion of needle biopsies, 
and fine needle aspirations and exfoli- 
ative cytology. 

Although there is a chapter on 
behavior of tumors and methods of 
treatment, the discussions are often 
anecdotal, with no results or statisti- 
cal information to support many of 
the statements. The statements are 
not incorrect, but they are also not 
supported. One significant statement 
that can be argued with is that the 
preoperative use of radiation converts 
some inoperable tumors to operable. 
Numerous authorities in head and 
neck cancer argue that the operation 
should not be altered if one is to 
assume that the radiation will take 
care of the peripheral microscopic 
tumor cell to improve the cure rates. 

The remainder of the book covers 
the technique of surgical management 
of cancers in various areas. The chap- 
ter on reconstruction, although up to 
date at the time of the writing, is now 
already outdated by the variety of 
myocutaneous reconstructions that 
have been described. 

All in all, this book covers the field 
of head and neck cancer in a systemat- 
ic fashion and will be valuable to 
residents in training in this disci- 
pline. 

STEPHAN ARIYAN, MD 
New Haven, Conn 
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Calendar of Events 


1981 


June 


International Academy of Chest Physicians and 
Surgeons, Fourth European Congress on Dis- 
eases of the Chest, June 1-4, 1981, Thessalon- 
iki, Greece. For information, contact IV Euro- 
pean Congress on Diseases of the Chest, PO 
Box 1016, Thessaloniki, Greece. 

Fourth Annual Conference on Shock, sponsored 
by the Shock Society, June 4-6, San Marco 
Island, Fla. Contact Sherwood M. Reichard, 
PhD, Medical College of Georgia, Augusta, GA 
30912. 

North American Transplant Coordinators Or- 
ganization, annual conference, June 7-9, 
Ambassador West Hotel, Chicago. Contact 
Julie Hall, MT, Transplant Coordinator, UCSD 
Medical Center, University Hospital, H-745, 
225 Dickinson St, San Diego, CA 92103. 

American Society of Colon and Rectal Sur- 
geons, June 7-11, Broadmoor, Colorado 
Springs, Colo. Contact the administrative 
secretary, H. Gibson, 615 Griswold, Suite 516, 
Detroit, MI 48226. 

International Cardiovascular Society, North 
American Chapter, June 11-13, Hyatt Regency 
Hotel, Dallas. Contact the secretary, W. J. Fry, 
MD, UT Health Science Center, 5323 Harry 
Hines Blvd, Dallas, TX 75235. 

Society for Vascular Surgery, June 11-13, Hyatt 
Regency Hotel, Dallas. Contact the secretary, 
W. Moore, MD, Department of Surgery, UCLA 
Medical Center, Los Angeles, CA 90024. 

American Association of Tissue Banks and 
Society for Cryobiology, joint meeting, June 
14-18, St Louis Sheraton, St Louis. Contact 
AATB Business Office, PO Box 115, Mount 
Airy, MD 21771. 


Association of Surgeons of South East Asia 
General Scientific Meeting, June 18-20, Hotel 
Sari Pacific, Jakarta, Indonesia. Contact Prof 
Raden Sjamsuhidajat, 6 Salemba Raya, PO 
Box 487, Jakarta, Indonesia. 


July 


First International Symposium on Minimal Inva- 
sive Cancer, July 1-4, Graz, Austria. Contact 
Interconvention, PO Box 105, A-1014, Vienna, 
Austria. 


September 


Multidisciplinary Seminar on Spina Bifida, Sept 
24-26, Children's Memorial Hospital, Chicago. 
Topics in orthopedics, neurosurgery, urology, 
and pediatrics. Contact David G. McLone, MD, 
Children's Memorial Hospital, 2300 Children's 
Plaza, Chicago, IL 60614. 


October 


American College of Surgeons, 67th Annual 
Clinical Congress, Oct 11-16, San Francisco. 
Contact Edwin W. Gerrish, MD, Director, 
Assembly Department, American College of 
Surgeons, 55 E Erie St, Chicago, IL 60611. 


November 


Western Surgical Association, Nov 15-18, Albu- 
querque, NM. Contact Paul E. Hodgson, MD, 
University of Nebraska Hospital, Omaha, NE 
68105. 





News and Announcements 


News and Announcements: The Edi- 
tor will be pleased to receive for publi- 
cation brief notices of meetings, semi- 
nars, or symposia which are of inter- 
est to the readers of the ARCHIVES. 
News items of appointments, promo- 
tions and developments in the field of 
surgery and related disciplines are 
invited. 
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Editor Appointed.—The Royal Col- 
lege of Surgeons, Edinburgh, an- 
nounces the appointment of Sir James 
Fraser, vice-president of the College, 
formerly professor of surgery in the 
University of Southampton, as editor 
of the College's Journal, effective Feb 
1, 1981. He succeeds A. I. S. Macpher- 
son. 


Calendar /News 
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we cannot guarantee against the presen ey ofan 
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this indez. 


The Value of Ultrasound in the Diagnosis 


of Nonpalpable Femoral Hernias 


Edwin A. Deitch, MD, Mary C. Sonerant 


* Nonpalpable femoral hernias were diagnosed in four 
patients by the ultrasonic visualization of a space-occupying 
mass medial to the femoral vein. All four patients had surgical 
ver'fication of their ultrasonic diagnoses. Therefore, we suggest 
the liberal use of sonography in the femoral region to aid in the 
early diagnosis of nonpalpable and clinically questionable femo- 
rai hernias. In patients with incarcerated femoral hernias, early 
sonographic diagnosis prior to strangulation may decrease the 
hign mortality associated with this complication. 

(Arch Surg 116:185-187, 1981) 


any reports have appeared in the literature champion- 
M ing different approaches to the surgical treatment 
of femoral! hernias, but little recent attention has been 
fecused on the diagnosis of these hernias. The current 
diagnostic approach to the patient with a suspected femo- 
ral hernia is generally limited to a thorough history and 
physical examination. In most instances, this approach 
aceurately distinguishes the patient with a femoral hernia 
from patients with other diseases. However, the clinical 
impression may be erroneous, and up to 25% of palpable 
femoral hernias are misdiagnosed preoperatively.* In addi- 
tio», patients may be initially observed with symptoms 
suggestive of a femoral hernia but have no definite hernia 
icentified on physical examination. In this situation, we 
have found gray-scale sonography of the femoral region to 
be useful. It can noninvasively visualize the femoral region 
and identify both palpable and nonpalpable lesions. We 
describe the technique and utility of gray-scale sonography 
ir the diagnosis of femoral hernias. 
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MATERIALS AND METHODS 


At the Seattle Publie Health Service Hospital, from November 
1978 through February 1980, 45 ultrasonic examinations of the 
femoral region were performed using a gray-scale scanner with a 
5-MHz, short-focus transducer. During this same period more than 
200 examinations were performed to evaluate the inguinal region 
or the anterior abdominal wall. Patients were examined in the 
supine position using mineral oil as a coupler. The femoral region 
was arbitrarily designated as the area inferior to an imaginary 
line drawn from the anterosuperior iliac crest to the pubic 
tubercle. This area was sequentially scanned at 0.5-em intervals, 
taking care to identify the femoral vessels. Once the femoral vein 
was identified, its presence was confirmed by observing its ability 
to become distended during Valsalva's maneuver. Identification of 
the femoral artery was confirmed by the use of real-time sono- 
graphy in some instances to visualize its pulsations. The position 
of any groin mass was then related to the femoral vessels, and the 
lesion's ultrasonie characteristics were recorded. 


RESULTS 


The Table lists the clinical characteristics of four 
patients with ultrasonically diagnosed nonpalpable femo- 
ral hernias. Three of the four patients had groin pain 
without a definitely identifiable mass on physical exami- 
nation, although patient 3 did have a palpable inguinal 
hernia. This hernia was freely reducible and nontender and 
had been present for several years; it was located slightly 
superior to the site of pain. Patient 4 had a clinically 
obvious symptomatic right femoral hernia; in addition, 
ultrasonic examination of the left side of her groin identi- 
fied an occult left femoral hernia. All four patients had 
operative verification of their ultrasonic diagnoses. 


COMMENT 


As Koontz’ points out, Annandale in 1876 performed the 
first femoral herniorrhaphy from an oblique inguinal 
approach, whereas Cushing of Boston published the first 
report of the vertical femoral approach to the femoral 
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Clinical Characteristics of Patients With Nonpalpable Femoral Hernias 





Patient/ Height, cm/ Physical Sonographic Surgical 
Age, yr/Sex Weight, kg Symptoms Examination Diagnosis Findings 
1/38/F 152.5/63 Right-sided No mass Femoral hernia Femoral hernia 


Possible fullness; no 
distinct mass 
Nontender reducible 
inguinal hernia 
No mass 








































Femoral hernia Femoral hernia 














Femoral and indirect 
inguinal hernias 
Femoral hernia 






Femoral and inguinal 
hernias 


Femoral hernia 




















Fig 1.—Left femoral sonogram demonstrating femoral hernia (he), 
sonolucent mass medial to femoral artery (fa), and femoral vein 
(fv). Scale, 1 cm between heavy dots. 
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Fig 2.—Left femoral sonogram demonstrating well-encapsulated 
lymph node, sonolucent structure with internal echoes. Scale, 1 
cm between heavy dots. 


hernia in 1888. Until now, the controversy over the optimal 
surgical approach and surgical repair for the treatment of 
femoral hernias has continued and is reflected in the 
literature. Little attention, however, has been focused on 
methods or techniques to aid in diagnosing the nonpalpable 
or clinically ambiguous femoral hernia. 

Yet early diagnosis is no trivial matter, since these 
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Fig 3.—Left femoral sonogram demonstrating !ipoma (arrow- 
heads), circumscribed solid lesion lateral to femoral artery (fa), 
and femoral vein (fv). Scale, 1 cm between heavy dots. 


hernias frequently incarcerate and strangulate without 
manifesting local signs. In a series of patierts from King 
County Hospital, New York, with strangu'ated femoral 
hernias, the overall mortality was 33%, and in many 
patients a delay in initial diagnosis occurred. In this 
respect, femoral hernias are unique and differ from other 
common external hernias (umbilical, incisional, and ingui- 
nal) which typically show signs of localized pain and 
tenderness early in their clinical course. 

To appreciate fully the insidious and treacherous nature 
of femoral hernias, an understanding of the anatomy of 
this region is essential and will be briefly reviewed. The 
femoral canal is approximately 2 em long and usually 
contains fibroadipose and alveolar soft tissues. The bound- 
aries of the canal are the femoral vein laterally, the 
superior pubic ramus posteriorly, and the iliopubic tract 
anteriorly and medially. The key structure in the genesis of 
a femoral hernia is the iliopubic tract. where any weakness 
or variation in its structure allows the femoral ring to 
enlarge and may ultimately result in the development of a 
femoral hernia. Initially after the femoral ring has broad- 
ened sufficiently to allow herniation of preperitoneal fat or 
a peritoneal sac, these tissues pass through the femoral 
canal and protrude into the soft tissues of the thigh, where 
subsequent expansion of the superficial portion of the 
hernia may occur. Yet by necessity, the neck of the sac 
remains narrow due to the ligamentous and bony nature of 
the femoral canal, so that a small amount of edema can 
easily produce incarceration and subsequent strangulation 
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of the enclosed tissues.” This is in contrast to other external 
hernias where :he boundaries of the hernial defect are 
cen:posed of seft-tissue structures, which can distend. 
eBecause of these anatomic facts, strangulation is more 
common in femoral hernias than in any other external 
hernia: in recert reports, incidence ranges from 238%’ to 
55% 

The key principle in the modern surgical treatment of 
hernial disease is to operate on hernias electively before 
incerceration aad strangulation occur, since only in this 
way can needless deaths be avoided. However, the diagno- 
sis of a femorzl hernia can be extremely difficult, even 
when there is a palpable groin mass. In the series of 216 
patents of Ponka and Brush’ with surgically proven 
palpable femorz] hernias, a correct preoperative diagnosis 
was made in on y 163 patients; whereas 24% were misdiag- 
nosed preoperatively. The erroneous diagnoses included 
ingwinal hernias, lipomas, lymph nodes, hydroceles, and a 
sapaenous varix. Nevertheless, the mere presence of a 
gron mass, regardless of its physical characteristics, will 
often suggest -o the wary clinician the possibility of a 
femeral hernia In the absence of a mass, even in the 
setting of localized groin pain, the possibility of a femoral 
hernia may net be considered. Still, elderly or obese 
pat.ents commonly have nonpalpable incarcerated femoral 
hernias, often of Richter’s type, and in these patients 
earv diagnosis is critical. 

As previous demonstrated by Deitch and Engel, 
abdominal-wall sonography can be useful in diagnosing 
otherwise oecul- external hernias and surgical diseases of 
the anterior abdeminal wall** We illustrate the utility of 
gray-scale sonegraphy in the diagnosis of nonpalpable 
femeral hernias. Other diagnostic tests such as perito- 
necgraphy'^ ane pneumoperitoneum'' have been suggested 
as methods to identify the nonpalpable femoral hernia; 
however, both tests are invasive and neither has had wide 


clinical acceptance. In contrast, sonography is a noninva- 
sive procedure without risk of radiation exposure or con- 
trast reactions and can be performed in any patient 
population without prior preparation. The key to successful 
clinical sonography of this region is the ability to identify 
the femoral vessels (Fig 1) combined with a knowledge of 
the normal topographic anatomy of the groin. With prac- 
tice, the normal ultrasonic anatomy of this region can be 
learned, and from this point on the diagnosis of femoral 
hernias or masses is straightforward. The lesion, once it is 
identified sonographically, is related to the femoral vessels 
and if it is located medial to the femoral vein, then a 
femoral hernia is likely (Fig 1). In addition to its location, 
the ultrasonic appearance of the mass can greatly aid in its 
diagnosis, since lymph nodes (Fig 2) and lipomas (Fig 3) 
usually appear as encapsulated lesions and both have a 
different ultrasonic appearance than does a femoral her- 
nia. 

Therefore, we recommend femoral sonography in the 
following three clinical situations: (1) patients with undiag- 
nosed groin pain without palpable masses; (2) patients with 
questionable or clinically ambiguous femoral masses; and 
(3) patients, especially if elderly or obese, with serious 
abdominal complaints of uncertain etiology even in the 
absence of groin pain or a palpable mass, since strangu- 
lated femoral hernias may fail to display local signs or 
symptoms.’ 

Only with prompt diagnosis can the incidence of incar- 
cerated femoral hernias that progress to strangulation be 
reduced and lives saved. Sonography of the femoral region 
holds much promise in this area, and its liberal use may 
help in decreasing the unacceptably high morbidity and 
mortality of this clinically treacherous disease. 


The photography was performed by Bonnie McLeon, staff photogra- 
pher. 
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Editorial Comment 


The preoperatwe diagnosis of femoral hernia has been noto- 
rious y difficult tc make accurately. Pain experienced by a patient 
in tue wpper anterior area of the thigh due to femoral hernia but 
witaout a palpable mass is always perplexing. At times it is even 
mone difficult towifferentiate an upper-thigh mass from among a 
nuraber of diagneses. Lipoma, lymph node, saphenous varix, and 
an <nitially observed psoas abscess must all be considered in the 
differential diagnosis. 

We have to credit Spangen of Stoekholm (Acta Chir Scan Suppl 
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1976;462:1-47) for bringing the ultrasonic technique to our atten- 
tion as an excellent diagnostic aide. My colleagues and I, as well as 
these authors, have confirmed Spangen's observation that ultra- 
sound is an important new modality in the diagnosis of Spigelian 
hernia. We look forward to similar help in the diagnosis of femoral 
hernia, as so nicely highlighted by Deitch and Soncrant. 

LLovp M. Nyuus, MD 


Chicago 
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E proven analgesic efficacy—as a pre- and 
postoperative agent . . .for patients in labor... 
as the analgesic component of balanced 
anesthesia 
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does not appreciably increase the magnitude 
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dependence liability, little nausea or vomiting, 
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reported incidence of euphoria and hallucina- 
tions is less than 1% 
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OFTEN WHY PATIENTS 
NEED ADJUNCTIVE 
VALIUM (diazepam/Roche) 
^0 \-NOTA TRICYCLIC 

| y | MUSCLE RELAXANT 


i] | i -1 To break the spasm/pain/spasm cycle, the 

7 4 usual measures—bed rest and moist heat 
application—are often supplemented with 
medication. Because of its long proven 

and potent skeletal muscle relaxant properties, 
the medication most often chosen is Valium. In 
addition, Valium offers advantages that a tricyclic 
muscle relaxant cannot claim: 1) A wide range of 
major indications (cerebral palsy, upper motor neuron 
disorders, athetosis, stiff-man syndrome) as well as 
spasm due to local pathology, such as herniated 
lumbosacral discs or acute muscle strain. 2) Valium is 
used in patients with heart conditions and hyper- 
thyroidism, and in patients being treated with 
anticholinergics or guanethidine-type antihyperten- 
sives. 3) Wider age range (unlike the tricyclic 

agent, adjunctive Valium can be used for skeletal mus- 
cle spasm in patients under 15. Not for use in chil- 

dren under 6 months). 4) No cardiotoxicity. 5) Dosage 
flexibility (three dosage strengths supplied as scored 
tablets). Since drowsiness, fatique and ataxia occasion- 
ally occur, patients should be cautioned against driv- 
ing or operating hazardous machinery. They should 
also be advised against simultaneous ingestion of 
alcoholic beverages during therapy with Valium. 
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Brief Summary of Prescribing Information 
STADOL® (butorphanol tartrate) 


For complete information, consult Official Package Circular. 
(2) 12/10/79 

INDICATIONS AND USAGE—Stadol is recommended for the relief of moderate to severe 
pain. Stadol can also be used for preoperative or preanesthetic medication, as a 
Supplement to balanced anesthesia, and for the relief of prepartum pain. 
CONTRAINDICATIONS—Stado! should not be administered to patients who have been 
shown to be hypersensitive to it. 
WARNINGS— Patients Physically Dependent on Narcotics: Because of its antagonist 
properties, Stadol is not recommended for patients physically dependent on 
narcotics. Detoxification in such patients is required prior to use. 
Due to the difficulty in assessing addiction in patients who have recently received 
substantial amounts of narcotic medication, caution should be used in the 
administration of Stadol. Detoxification of such patients prior to usage should be 
carefully considered. 
Drug Dependence: Spee care should be exercised in administering Stadol to 
emotionally unstable patients and to those with a history of drug misuse. When 
long-term therapy is contemplated, such patients should be closely supervised. 
Even though Stadol has a low physical dependence liability, care should be taken 
that individuals who may be prone to drug abuse are closely supervised. It is 
important to avoid increases in dose and frequency of injections by the patient and 
to prevent the use of the drug in anticipation of pain rather than for the relief of pain. 
Head Injury and Increased Intracranial Pressure: Although there is no clinical experience 
in patients with head injury, it can be assumed that Stadol, like other potent 
analgesics, elevates cerebrospinal fluid pressure. Therefore the use of Stadol in 
cases of head injury can produce effects (e.g., miosis) which may obscure the 
clinical course of patients with head injuries. In such patients Stadol must be used 
with extreme caution and only if its use is deemed essential. 
Cardiovascular Effects: Because Stadol increases the work of the heart, especially the 
pulmonary circuit, the use of this drug in acute myocardial infarction or in cardiac 
patients with ventricular dysfunction or coronary insufficiency should be limited to 
those who are hypersensitive to morphine sulfate or meperidine. 
PRECAUTIONS— Certain Respiratory Conditions: Because Stadol causes some respiratory 
depression, it should be administered gh with caution and low dosage to patients 
with respiratory depression (e.g., from other medication, uremia, or severe infec- 
tion), severely limited respiratory reserve, bronchial asthma, obstructive respiratory 
conditions, or cyanosis. 
Impaired Renal or Hepatic Function: Although laboratory tests have not indicated that 
Stadol causes or increases renal or hepatic e apices the drug should be 
administered with caution to patients with such impairment. Extensive liver disease 
may predispose to greater side effects and ue activity from the usual clinical 
dose, possibly the result of decreased metabolism of the drug by the liver. 
Biliary Surgery: Clinical studies have not been done to establish the safety of Stadol 
administration to patients about to undergo surgery of the biliary tract. 
Usage as a Preoperative or Preanesthetic Medication: Slight increases in systolic blood 
pressure may occur, therefore caution should be employed when Stadol is used in 
the hypertensive patient. 
Usage in Balanced Anesthesia: The use of pancuronium in combination with Stadol may 
cause an increase in conjunctival changes. 
Usage in Pregnancy: The safety of Stadol for use in pregnancy prior to the labor period 
has not been established; therefore, this drug should be used in pregnant patients 
only when in the judgment of the physician its use is deemed essential to the welfare 
of the patient. 
Reproduction studies have been performed in rats, mice and rabbits and have 
revealed no evidence of impaired fertility or harm to the fetus due to Stadol at about 
2.5 to 5 times the human dose. 
Usage in Labor and Delivery: Safety to the mother and fetus following administration of 
Stadol during labor has been established. Patients receiving Stadol during labor 
have experienced no adverse effects other than those observed with commonly used 
analgesics. Stadol should be used with caution in women delivering premature 
infants. 
Usage in Nursing Mothers: The use of Stadol in lactating mothers who are nursing their 
infants is not recommended since it is not known whether this drug is excreted in 
human milk. Stadol has been used safely for labor pain in mothers who sub- 
sequently nursed their infants. 
Usage in Children: Safety and efficacy in children below age 18 years have not been 
established. 
ADVERSE REACTIONS— The most frequent adverse reactions in 1250 patients treated 
with Stadol are: sedation (503, 40%), nausea (82, 6%), clammy/ sweating (76, 6%). 
Less frequent reactions are: headache (35, 3%), vengo (33, 395), floating feeling (33, 
3%), dizziness (23, 2%), lethargy (19, 2%), confusion (15, 1%), lightheadedness (12, 1%). 
Other adverse reactions which may occur (reported incidence of less than 1%) are: 
CNS: nervousness, unusual dreams, agitation, euphoria, hallucinations 
Autonomic: flushing and warmth, dry mouth, sensitivity to cold 
Cardiovascular: palpitation, increase or decrease of blood pressure 
Gastrointestinal: vomiting 
Respiratory: slowing of respiration, shallow breathing 
Dermatological: rash or hives 
Eye: diplopia or blurred vision 
OVERDOSAGE—Manifestations: Although there have been no experiences of over- 
dosage with Stadol during clinical trials, this may occur due to accidental or 
intentional misuse as well as therapeutic use. Based on the pharmacology of Stadol, 
overdosage could produce some degree of respiratory depression and variable 
cardiovascular and central nervous system effects. 
Treatment: The immediate treatment of suspected Stado! overdosage is intravenous 
naloxone. The respiratory and cardiac status of the patient should be evaluated 
constantly and appropriate supportive measures instituted, such as oxygen, intra- 
venous fluids, vasopressors and assisted or controlled respiration. 
HOW SUPPLIED—Stadol (butorphanol tartrate) Injection for I.M. or I.V. use, is available 
as follows: 

NDC 0015-5644-20—2 mg per ml, 2-ml vial 

NDC 0015-5645-20—1 mg per ml, 1-ml vial 

NDC 0015-5646-20—2 mg per ml, 1-ml vial 

NDC 0015-5646-23—2 mg per ml, 1-ml Disposable Syringe 

NDC 0015-5648-20—2 mg per ml, 10-ml multi-dose vial 


IM Bristol Laboratories 
BRISTOL Division of Bristol-Myers Company 


Syracuse, New York 13201 








Burn fellowship available for 1 
year beginning July, 1981. A good 
background in general surgery 
and interest or experience in plas- 
tic surgery is essential. Research 
opportunities in the areas of 
wound healing, surgical nutrition 
and sepsis is available. The burn 
unit at the Bronx Municipal Hospi- 
tal Center treats between 150 and 
200 serious burns a year. The unit 
is part of the Albert Einstein 
College of Medicine, Montefiore 
Hospital Medical Center Surgical 
Training Program. Applicants 
should send a curriculum vitae to 
Dr. Jane A. Petro, 3353 Bainbridge 
Ave. BX. N.Y. 10467. 
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! When you have 
VALIUM (diazepam/Roche) (V. DL 
s | Something of value 


Indications: Management of anxiety disorders, or 
short-term relief of symptoms of anxiety; symptomatic 


relief of acute agitation, tremor, delirium tremens and 

hallucinosis due to acute alcohol withdrawal; adjunc- : 

tively in skeleta! muscle spasm due to reflex spasm e a 
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more than 4 months, has not been assessed by 

systematic clinical studies. The physician should 
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Contraindicated: Known hypersensitivity to the 
drug. Children under 6 months of age. Acute narrow 
angle glaucoma; may be used in patients with open 
angle glaucoma who are receiving appropriate 
therapy. 

Warnings: Not of value in psychotic patients 
Caution against hazardous occupations requiring 
complete mental alertness. When used adjunctively 
in convulsive disorders, possibility of increase in 
frequency and/or severity of grand mal seizures may 
require increased dosage of standard anticonvulsant 
medication; abrupt withdrawal may be associated 
with temporary increase in frequency and/or severity 
of seizures. Advise against simultaneous ingestion 

of alcohol and other CNS depressants. Withdrawal 
symptoms similar to those with barbiturates and 
alcohol have been observed with abrupt discontinua- 
tion, usually limited to extended use and excessive 
doses. Infrequently, milder withdrawal symptoms SV ea 
have been reported following abrupt discontinuation 
of benzodiazepines after continuous use, generally at 
higher therapeutic levels, for at least several months 
After extended therapy, gradually taper dosage. 
Keep addiction-prone individuals under careful sur- 
veillance because of their predisposition to 
habituation and dependence. 


Usage in Pregnancy: Use of minor tran- t d 
quilizers during first trimester should Dp u yo u r q 

almost always be avoided because of 

increased risk of congenital malforma- h 2 7 0 0 0 0 
tions as suggested in several studies. W e re 5 
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narcotics, barbiturates, MAO inhibitors and other 

antidepressants may potentiate its action. Usual 

precautions indicated in patients severely depressed, 

or with latent depression, or with suicidal tendencies 

Observe usual precautions in impaired renal or 


hepatic function. Limit dosage to smallest effective 
amount in elderly and debilitated to preclude ataxia 
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as acute hyperexcited states, anxiety, hallucinations, American Medical 


increased muscle spasticity, insomnia, rage, sleep 
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therapy. pes 
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Staple Suturing of the Colon Above 


the Peritoneal Reflection 


Eichard F. Bredman, MD, Harold R. Brodman, MD 


* We review the few reports in the literature involving the 
resutts of stapled colonic anastomoses. Our personal experi- 
ence with 88 censecutive stapled colonic anastomoses per- 
formed above the peritoneal reflection is analyzed. There were 
ro mortalities and no evidence of anastomotic leaks in our 
series. With proper attention to the usual tenets of good colonic 
surgery and knowledge of the limitations of the stapling instru- 
mens, stapling «olonic anastomoses is a safe technique. 

(Aach Surg 115:191-192, 1981) 


d pis use ct s-apled colonic anastomosis has grown in the 
years sine its introduction into the United States in 
1967.' We report the experience of one surgeon using the 
stapseers for e»lonie anastomoses above the peritoneal 
reflection amd review the literature. Following are the 
relatively few series of cases that have been reported. 
These reports iaclude other gastrointestinal (GI) as well as 
eolomie procedures and are the pooled experience of many 
surgeons in the individual hospitals. In the report of Awe 
and Loehden. -here were only two procedures of stapled 
eolorie anastomoses. These occurred without complication. 
Steichen and Ravitch’ reported 62 intestinal operations in 
Gi) patients with no deaths and three complications. Two of 
tnese were leaks, one in an anastomosis performed proxi- 
mal 0 an obstruction and the other in a heavily irradiated 
color. Latimer st al‘ reported 27 ileocolostomies, of which 
five were performed with an end-to-end technique and 22 
with a side-to-side technique; there was one death. They 
used the end-to-end technique in 11 colocolostomies and the 
s. de+o-side tecanique in four without complication. In 20 
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colon resections reported by Lawson et al using the 
stapled side-to-side technique, there was one fecal fistula 
after a right hemicolectomy and one fatality after a 
colocolostomy reportedly performed under tension. Chas- 


Sin et al* reported 85 stapled ileocolonie anastomoses with 


three anastomotic leaks, one pelvic abscess, and one right 
upper quadrant abscess that terminated in death. There 
were 61 colocolonic anastomoses with no complications or 
mortality. The side-to-side technique was employed, but in 
some a second-hand sutured, inverting layer was used. 


METHOD 


We reviewed our consecutive series of 88 stapled colonic anasto- 
moses performed above the peritoneal reflection. The anastomoses 
were all fashioned using the thoracoabdominal stapling device (T A 
55) fitted with 4.8-mm staples and the GI anastomosis (GIA) 
instruments. The technique of side-to-side functional end-to-end 
anastomosis of Steichen’ was used without the addition of a 
second-hand sutured layer. This is a personal series performed by 
one attending surgeon with the assistance of surgical residents 
who had little prior experience with stapling instruments. Our 
series of 87 patients was composed of 46 men and 41 women whose 
ages varied from 23 to 89 years (mean, 69 years). One patient, a 
23-year-old woman with Crohn's disease, had two anastomoses, of 
the right colon and the sigmoid colon. The Table lists the resec- 
tions performed and the distribution of pathologic features. All of 
the operations were performed electively except for three right 
hemicolectomies, which included two vascular ectasias and one 
bleeding cecal adenocarcinoma. Patients with diverticulitis were 
treated initially by resection with an end sigmoid colostomy and 
mucous fistula or a Hartmann procedure. Anastomosis was per- 
formed in an interval period. The preoperative bowel preparation 
consisted of dietary restriction, a mechanical cleansing of the 
colon, and a 24-hour antibiotic regimen of kanamycin sulfate and 
erythromycin base. Of the 87 patients treated, 24% had additional 
simultaneous incidental surgery. These procedures included nine 
salpingo-oophorectomies, one total hysterectomy with bilateral 
salpingo-oophorectomy, three cholecystectomies, one with choledo- 
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The Lymphatic! System: Some Surgical Considerations ...................... esee ettet eret ccce EDDIE DDR 989 
William W. L. Glenn, MD, New Haven, Conn 
Arterial Reconstructive Surgery for Renovascular Hypertension ........... LLL 999 
Pierre Lagneau, MD, Jean B. Michel, MD, Paris 
The likelihood of success is higher with easily correctable unilateral lesions. 
Editorial comment by William J. Fry, MD, Dallas 
Noninvasive Detection of Carotid Stenosis Following Endarterectomy 1005 
Nancy L. Cantelmo, MD; Bruce S. Cutler, MD; H. Brownell Wheeler, MD: 
John B. Herrmann, MD; Paul A. Cardullo, BSN, Worcester, Mass 
Restenosis was found in 12% of patients. 
Comparison of Above-Knee and Below-Knee Anastomosis in Femoropopliteal Bypass GRD ............. s on 1013 
David C. Brewster, MD; Andre J. LaSalle, MD; R. Clement Darling, MD, Boston 
Long-term patency of vein grafts, but not prosthetic grafts, was as good below as above the knee. 
Intraoperative Arteriography in Femoropopliteal and Femorotibial Bypass Grafts ..... 1019 
Paul R. Liebman, MD; James O. Menzoian, MD; John A. Mannick, MD; Bruce W. Lowney, MD; Frank W. LoGerfo, MD, Boston 
A correctable abnormality was found in 596 of grafts. 
The Advantage of Early Operation for Abdominal Aortic Aneurysm ......... LL 1025 
Charles J. McCabe, MD; William S. Coleman, MD; David C. Brewster, MD, Boston 
Elective operation for small, asymptomatic aneurysms in younger patients is supported by this experience. 
Generalized Arteriomegaly: A Possible Predisposition to the Formation of Abdominal Aortic Aneurysms ........... 2d 1030 
M. David Tilson, MD, Chau Dang, MD, New Haven, Conn 
An association between arteriomegaly and aneurysms is described. 
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David M. Sensenig, MD, Bangor, Me 
A Fogarty catheter is used to occlude the thoracic aorta. 
Dacron vs Vein for Femoropopliteal Arterial Bypass: Should the Saphenous Vein Be colo. UAR PREIS RS . 0037 
James J. Yashar, MD; Richard Thompson, MD; Ralph J. Burnard, MD; Albert K. Weyman, MD; 
John Yashar, MD; Robert W. Hopkins, MD, Providence, RI 
Five-year patency of venous grafts and Dacron prostheses was similar in above-the-knee anastomoses. 
Anatomic Localization of Atherosclerotic Lesions by Hemodynamic Tests |... 1041 
Nancy C. Reidy, RN; Raphael Walden, MD; William A. Abbott, MD; 
Alan J. Greenfield, MD; Gilbert L'Italien; Joseph Megerman, PhD, Boston 
The vascular laboratory localized a high percentage of significant lower-extremity lesions. 
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Robert Scarpato, MD; Ronald Gembarowicz, MD; Stuart Farber, MD; Thomas F. O'Donnell, Jr, MD; 
John J. Kelly, MD; Allan D. Callow, MD; Ralph A. Deterling, MD, Boston 


The use of this technique was beneficial in 74% of patients studied. 
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Resections Performed and Distribution of 
Pathologic Features 


No. of 
Operations 


Pathologic 
Features 


Right hemicolectomy 
Adenocarcinoma 
Vascular ectasias 
Subacute appendiceal granuloma 
Crohn's disease 
Malignant lymphoma 
Multiple polyposis 

Transverse colectomy 
Adenocarcinoma 


Left hemicolectomy 
Adenocarcinoma 


Sigmoid colectomy 
Adenocarcinóma 
Diverticulitis 
Diverticulitis and actinomyces 
granuloma 
Carcinoid 
Submucosal lipoma 
Villous tumor 
Volvulus 
Crohn's disease 


Subtotal colectomy 
Multiple synchronous 
adenocarcinomas 


chostomy, two umbilical herniorrhaphies, one each of suprapubie 
cystotomy, partial ureterectomy and ureteroureterotomy, partial 
gastrectomy, small-bowel resection, splenectomy (necessitated by 
iatrogenie rupture), and one wedge hepatectomy. Drains were 
used in left-sided colon resections. 


RESULTS 


There were no mortalities. Operating times varied from 
90 to 350 minutes, with a mean of 150 minutes. Restoration 
of bowel function manifested by flatus or bowel movement 
occurred in 45.756 of the patients by the third postoperative 
day and in 88.5% by the fifth postoperative day. Complica- 
tions included the following: wound infections, eight 
patients; intraperitoneal abscess, two; large-bowel obstruc- 
tion, one; postoperative bleeding from duodenal ulcer, one; 
pneumonia, two; deep vein thrombophlebitis, one; and 
evisceration, one. One of the two intraperitoneal abscesses 





occurred in the left subphrenic space after the incidental 
splenectomy in the course of a left hemicolectomy. It was 
drained through the bed of the 12th rib on the 31st 
postoperative day. The other intraperitoneal abscess 
occurred after sigmoid colon resection and recuired reoper- 
ation for drainage on the 19th postoperative day. Large- 
bowel obstruction occurred in one patient after resection 
and reanastomosis for sigmoid volvulus. This necessitated 
transverse colostomy, which was closed five weeks later 
after normal findings on barium enema examination. 
There were no fistulas or other clinical evidence of anasto- 
motic leaks. Our wound infection rate was 9.5%. 


COMMENT 


From a review of the literature and our personal experi- 
ence with 87 patients in whom stapled colonic anastomoses 
were performed using the side-to-side technique above the 
peritoneal reflection, we are able to conclude that it is a 
safe procedure. The usual tenets of colon surgery adhered 
to in a hand-sutured anastomosis must be fo lowed. These 
include suture lines free from tension, with adequate 
circulation and hemostasis. Stapling was not used in 
dilated colon. The surgeon who uses the stapler must 
exercise some additional care required of the technique. 
The staples are not hemostatic, and therefore, the anasto- 
mosis should be inspected for bleeding before closing the 
colon. On several occasions, it was necessary for us to place 
figure-eight silk sutures to stop intraluminal arterial 
bleeding. Especially in the left colon, it becomes obvious 
that additional length of colon is necessary when utilizing 
the side-to-side functional end-to-end anastomosis. We also 
used a silk suture placed at the crotch of the anastomosis 
for reinforcement. The large caliber of this anastomosis is 
reassuring to the surgeon. Comparative cost of material in 
a stapled anastomosis and a two-layered hard-sewn anas- 
tomosis is $188, as opposed to $12. Stapling of the colon 
above the peritoneal reflection can be accomplished with 
reasonable operating times and with early postoperative 
restoration of bowel function. The end-to-end anastomosis 
(EEA) stapler is being studied for anastomoses below the 
peritoneal reflection where straight-line stapling is diff- 
cult or impossible to do. 
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awareness. 


For the most effective dosage in treating acute pain, 
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A Device to Simulate the Mechanical 


Component of Malignant Bowel Obstruction 


Ian D. Fraser, MB, FRCS; Robert E. Condon, MD; William J. Schulte, MD; Jerome J. DeCosse, MD; Verne E. Cowles 


€ A predictable and progressive experimental intestinal 
obstruction, simulating a malignancy but without neoplastic 
change, has been produced by application of a silicone rubber 
ring around the bowel of 20 rats, seven dogs, and five monkeys. 
Serosal reaction produced fibrous tissue that resulted in an 
“apple core” obstruction. An easily assembled extraluminal 
balloon device of silicone rubber can be used to produce acute 
and progressive experimental obstruction, especially of the large 
bowel. 

(Arch Surg 116:194-196, 1981) 


F 1976, there were 16,565 deaths in England and Wales 
caused by colorectal cancer.' In the United States, the 
American Cancer Society estimated that there were 
102,000 new cases and 52,000 deaths due to colorectal cancer 
in 1978. Reviewing the published experience of 11 centers 
between 1957 and 1976 (Table), we noted that of 11,842 
patients with colorectal cancer, 18% had total obstruction. 
Both the operative mortality and the five-year survival 
rate in patients with obstructed colorectal cancer are 
signifieantly worse than in those with nonobstructive 
cancer." 

In the past, research directed to the problems of intesti- 
nal obstruction led to improved understanding and solution 
of many of the metabolic, vascular, and mechanical de- 
rangements involved in small-bowel obstruction. The same 
cannot be said of the colon. The spectrum of approaches 
recommended for surgical treatment of obstructing colonic 
cancer exposes a real need for further research into this 
common problem. 

We devised a simple device that reliably produces colon 
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Obstruction in Colorectal Cancer 
























Total No. of 
Patients No. Totally 
Source, yr Reviewed Obstructed (96) 
Goligher and Smid- 
dy, 1957" 1,644 290 (17.6) 
Chang and Burnett, 
1962* 465 106 (23.0) 
Leofler and Hafner, 
1964" 573 87 (15.0) 
Floyd and Cohn, 
1967" 1,741 240 (14.0) 


Watters, 1969" 343 84 (24.5) 


Glenn and McSher- 


ry, 1971" 1,815 210 (11.6) 
Ragland et al, 

1971" 1,137 111 (9.8) 
Welch and Donald- 

son, 1974” 1,566 124 (8.0) 
Fielding and Wells, 

1974? 388 90 (23.2) 
Kronborg et al, 

1975” 1,410 116 (8.2) 


Dutton et al, 1976” 760 103 (13.6) 


Cumulated series 11,842 1,561 (13.2) 








obstruction during a predictable time course to study 
alterations of bowel motility in the consc ous, nonhuman 
primate. In response to interest shown in tke mechanism of 
experimental obstruction," we record our method, which 
may be of use to workers interested in th:s problem. 


MATERIALS AND METHODS 


The device is assembled using a 16 F silicene rubber Foley 
catheter joined to a rectangular strip of reinforced silicone rubber 
sheeting using silicone adhesive. Before assembly, all parts are 
cleaned in soapy water and then in industrial alcohol. The balloon 
of the catheter is kept inflated during adhesien to the silicone 
rubber strip. It is necessary to leave the assembled device in a 
humid atmosphere for 24 hours to allow the adhesive to cure (Fig 
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Hg ~.—Asser ied obstructicn device (bottom) when applied 
extrasuminally around bowel forms closed cuff (top). 


lı. Pmor to us-, the device is sterilized in fluorocarbon-ethylene 
oxide for 2'2 heurs at a temperature of 46.1 to 59.4 °C. The device 
then ss aeratec in a cabinet fcr at least 24 hours prior to use. 

The size bot. of the cathete balloon (5 or 30 cu em) and of the 
saeetof silicor= rubber is dictated by the species of experimental 
anime! and thesize of the bowel segment to be obstructed. For the 
colon:of a 15-kz dog, we used a catheter with a 30-cu em balloon 
aad a4 x 10-c à sheet. For the color. of a 5-kg monkey, we used a 
catheser with = 5-cu cm balloon and a 2.5 x 7.5-cm silicone rubber 
sheet. The exa-t dimensions cf the silicone rubber sheet can be 
modi: ed durinz implantation z0 accommodate the specific size of 
the clon in a ziven animal. 

The device is applied extraluminally during sterile celiotomy by 
makisg a sma . aperture in the mesentery while avoiding major 
disruption of tae blood supply to the colon, then loosely wrapping 
the rectangula sheet around the bowel and suturing it closed with 
4-0 monofilament nylon sutures. The balloon is then inflated to 
determine the ~olume needed to produce acute occlusion as judged 
by irability o- colon gas to dass the balloon. Deflation of the 
balloen relieve. the iatrogenie acute obstruction. The catheter end 
is br-ught out through the abdominal wall and anchored in a 
positon inaccessible to the an mal. 


RESULTS 


Al-hough &licone rubber is minimally reactive in other 
situacions, tl? colon serosa of the monkey, dog, and rat 
reacts by pr»ducing fibrous tissue beneath the silicone 
sheet (Fig 2). As the volume of fibrous tissue increases and 
some cicatrization develops in this new fibrous layer, the 
lumen of the bowel becomes compromised even without 
irflagon of the balloon. The rate at which spontaneous 
narrewing progresses to cemplete obstruction is surpris- 
ingly constar in dogs (N = 7; weight, 12 to 17 kg) at a 
mear of I5 + 1 days. During this time, it was possible to 
acutely obstriet the color, make recordings, and then 
relieve the <ute colon obstruction by deflation of the 
balloen. In monkeys (N = 5; weight, 3 to 5 kg), we were 
similarly able to study the mechanical events leading to 
obstraction, which became »omplete in 13 + 2 days. In 20 
rets Sprague-Dawley; mean weight, 500 g), obstruction 
oecurzed sevea to nine days after application of small rings 
of silbcone ru-ber sheet to the colon. 
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Fig 2.—Transverse section of rhesus monkey colon resected 14 
days after application of obstructing device. Device was removed 
before fixing specimen. From left to right can be noted colon 
mucosa, circular muscle, longitudinal muscle (tenia), fibrous 
thickening of colon serosa, and layer of fibrinous exudate (hema- 
toxylin-eosin, original magnification x 25). 





Fig 3.—Nearly complete obstruction (arrow) of colon is demon- 
strated by barium enema examination in monkey 11 days after 
implantation of obstructing device. Wires are leads from electro- 
des and strain gauges that also had been implanted in bowel to 
study changes in motility. 
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When spontaneous obstruction had fully developed, it 
was necessary either to resect the obstruction or kill the 
animal for study. In all three animal species studied, the 
reaction was similar—a grossly thickened serosal layer of 
fibrinous tissue with minimal inflammatory response and 
an outer film of fibrinous exudate. This reaction ended 
abruptly at the edge of the device. Barium or gastrograph- 
in enema studies performed in the rat and monkey before 
complete obstruction occurred showed an apple-core ap- 
pearance produced by the implanted device or ring (Fig 3). 
We have no experience to suggest that removal of the 
silicone rubber device allows spontaneous resolution of the 
obstruction, but this would appear unlikely in view of the 
histologic features of the lesion. 


COMMENT 


We have used an inexpensive device to study changes 
associated with acute and progressive large-bowel obstruc- 
tion. There was no histologic evidence in our experiments 
to suggest that ischemia played a role in the development 
of progressive obstruction. Obstruction was entirely the 
result of serosal fibrosis; the reaction is similar to that seen 
each time an intraperitoneal drain is used and a "track" is 
formed. When induced deliberately as a circumferential 
lesion around the colon, the serosal fibrous reaction causes 


obstruetion. The lesion produced closely simulates the 
mechanieal component of malignant obstruction except 
that there is no local destruction or replacement of tissue in 
the colon wall by a neoplastic process. 

Meyer et al? applied Dacron mesh arterial graft 
material around bowel segments as a circumferential 
support and pulled an inflated intraluminal balloon into the 
bowel segment to produce an acute obstruction. Manipula- 
tion of the intraluminal balloon by means of strings 
through the bowel or via a Thomas cannula was necessary 
to produce each episode of obstruction. Although these 
manipulations probably mattered little in their short-term 
perfusion studies, they might be objectionable in another 
experimental context. 

Our device produces a predictably progressive obstruc- 
tion without manipulation. Within the time period that the 
fixed obstruction is forming, an acute, reversible obstruc- 
tion can be produced by balloon inflation with minimal 
manipulation of the experimental animal. Although the 
focus of our investigation has been on alterations of 
intrinsic colon motility,? our device could also be used to 
study vascular, electrolyte, and bacteriologic changes asso- 
ciated with acute or chronic intestinal obstruction. 


This study was supported by the Vince Lombardi Cancer Fund and by 
Veterans Administration Research Funds. 
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Except for the introductory and 
closing comments, the material 
presented here is derived 
entirely from papers published 
and/or delivered by independent 
surgeons. As such, it does not 
necessarily represent the views of 
W.L. Gore & Associates, Inc. 

The following report is a 
synopsis of Gore Technical Note 
#175, prepared by Shanti Mehta, 
a highly qualified statistician that 
we are fortunate to have on our 
staff. It is a statistical summary of 
the results of femoro-popliteal 
bypass surgery published and/or 
presented from 1965 to 1979 
(updated April 8, 1980). 

You may obtain a copy of 
the full report by using the coupon 
in this advertisement. In fact, 
we urge you to do so. It is the most 
concise, yet complete, survey 
and analysis of the literature that 
we know of. 


A typical patient had: 

a) 60%-80% chance of being 
a male 

b) 40%-50% chance of being 70 
years of age or older with mean 
age of about 65 years or more 

c) 20%-40% chance of being 
a diabetic 

d) A high probability of being 
a smoker, hypertensive, and 
suffering from heart disease 

e) Clear evidence of athero- 
sclerosis with about 45% 
chance of having 0 to 1 vessel 
run-off in a lower extremity 

f) Claudication of 150 to 250 
yards or rest pain interfering 
with sleep and/or necrosis 

and finally, he or she was 

g) Likely to die with probability 
of 3096-5096 within five years 
or between 6096-8096 within 
ten years depending upon the 
presenting indications for 


surgery. 


100 
SN 
e 

80 

> 

Q 

S 

= 60 

Qa, 

Q 

> 

3 

a 

E 

=. 

O 40 

I 

Ev] 

2 

Y 

A 


Femoro-Popliteal Bypass Su 
Averages of Published Data, 19% 


Saphenous Vein (2572) 


Dardik Umbilical Vein 
= GORE-TEX ® Vascular Graft | 


Dacron ® (713) mostly AK 


Bovine (158) mostly AK 





Years Since Implant 


Note: Large numbers included in the study for vein, umbilical vein, GORE-TEX® Vas 
Graft, and DACRON graft render the standard errors of estimate of cumulative patencies | 
than or equal to 2%. Care should be taken in use of data for the later years because of the decli 


number of reported cases. 





Synopsis 
of findings 


Results of femoro-popliteal 
bypass surgery using autogenous 
saphenous veins, DACRON 
prostheses, Bovine heterografts, 
GORE-TEX vascular grafts, and 
DARDIK Umbilical Vein Grafts 
published or presented during 1965 
to 1979 are summarized and 
discussed. Briefly, the main find- 
ings are: 

1. Agood autogenous saphenous 
vein gives the best results. 
Patencies exceeding 60% are 
achievable at five years for 
femoro-popliteal bypass 
surgery, depending on case 
selection and other variables. 

2. For femoro-tibial/peroneal 
bypass surgery, autogenous 
saphenous veins have been 
reported to give, on the aver- 
age, 48% patency at five years. 

3. Results for limb salvage 
cases are about 10% lower than 


those for claudication cases. 

4. In 2596-3096 of the cases, 

a good saphenous vein is not 

available. An inadequate 

saphenous vein has one 

or more of the following 

properties: 

a) It is less than 4mm in 
internal diameter at any 
point along its length. 

b) It may be previously 
stripped. 

c) It may be variceal, phlebitic 
or may be damaged during 
removal. 

d) It may have inappropriate 
branching or division and, 
hence, may not be long 
enough. 

e) It may have so thick a wall 
that it will not distend. 

5. DACRON and Bovine graft 
results varied widely from ons 
surgeon to another. Femoro- 
popliteal procedures with 
these grafts were generally 
confined to above-knee only. 
The overall patency results 
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"Physicians' Professional Activities." 
The Census will arrive early in 1981 


WATCH FOR IT! 


Division of Survey & Data Resources uU 
American Medical Association 
535 North Dearborn Street m! 
Chicago, Illinois 60610 
312-751-6435 Uu 


Fi 134F3 (es? 







* Fion "Rn 
SONHVvHMER | 
PATIENTS: 


» * You STA 1093 
AE FPO iy tese 


"ig EHIE F 4 FLERE COF 


(HOP Ais tery Y catie 


2 miry > 
NM roe $ 
: Marr Peto. De 


ACTIVITIES 
parents? 


"V Ge 


: YOG SOS) 
Sr Jisfecy nec 


on OTH CAE D 
S3 O00, £x not £ H PAE fis At 


involving care : 


Abou? Bs : 
Fa W Mare urs 

SSIONAL Ac isi TE PE". week GO you spend in ALL PRE 
"Ueshons 7 © arm > For Hi "E Residents this jg ine: text e 
UP@STIONS 2. - - ati other Dhysicians this ia E. ed of 
he Tt 27 Ai 


2t 2S9on B i5 a : 





TSE imnmsuo Sue} ) * c0 rS aK 
Ou Total of Section i : 
! equivalent to total ot $ 
letired 25> Se Section tl, and totai of : "uM ‘ 
it = re ; 7 QE fei O 
Inporaril r : etred 3 - Permanently Disabled Section ii respective} 
arly rot = practice $ 1 : aly i 
' < O 01 R ORGAN TF 
! active for other -easons (please Aasmaa, SY Foes OIA 


at three years were 5596 for 
DACRON, and 38% for Bovine 
grafts. 

6. Both DACRON and Bovine 
grafts are perceived generally 
as undesirable grafts for 
femoro-popliteal bypass 
because: 

a) they are believed to give 
extremely poor results 
below-knee and, hence, are 
considered contraindicated 
for below-knee procedures; 

b) the problems of infection 
and aneurysm are con- 
sidered serious in both 
cases; and 

c) good results reported at one 
center could not be repro- 
duced at another center. 

. Published or presented data 
on GORE-TEX grafts extend 
only up to three years. In a 
population of 6096 limb sal- 
vage and 4096 claudication 
cases, patencies at three years 
are reported to vary from 
54% to 8096, with an average of 





6596. In the hands of seven 
independent surgeons, who 
have published (or presented) 
their femoro-popliteal results, 
GORE-TEX vascular grafts 
are claimed to be equivalent 
in patency to saphenous vein 
grafts up to three years. 


8. Published clinical results 


on GORE-TEX grafts cite few 
complications and are gener- 
ally appreciative of its ease 

of overall surgical handling. 


9. Dardik Biograft® Umbilical 


Vein Grafts (DACRON mesh 
reinforced) were introduced 
commercially in 1979. Encour- 
aging results have been 
published by the manufac- 
turer and by Herbert Dardik, 
M.D. covering 36 months 
experience. His cumulative 
patencies at three years are 
reported to be as good as those 
with saphenous vein grafts. 











Sy, TX £ 


^ A E 
E et iat 
"A gl ui OA SI 


EDA) 
Dh Baal * 





i exer ? 
ds Vei [D " ` n P 
we 1 MN, » 25 n. " H MP n* " } - ^u 4? 
" » P 4 rr ^ i AFAA i ' 
"^V I ` Ve P " ^ " f; thet p MT ya ^ [b y Ww 
> i *1 1 ^ [^ac ‘ 24 "n" E dors 4 bs 
SUUS domes Ua M ve ee eS = 3 FE tud ui UC NETTE E PED WE i 
Pa "S y p t att i 4 "4 M ey a MS t A wit 
ME M M oy - nan: n 4 LAN: A ! ( i Ve " E ach "nlsi ^. o^ 2" 2 
«Y H ‘ D Aia E 4 ^w E ^ ^ d Ó 
, “nt, rr M os gi nl) E à M em = $ ^ z 
= be age i= E Wr Le un ` - 
M rt n Í ra T 
d = I ia y a - 


0 
e» RD deme! r 4 


V 


ritas (iei 


MURERE Ul 


Wound Healing Dynamics... 


Postoperative desit 
Bleeding Control 


Hemostat Clot Matrix, 
Capsule 
Macrophage 





~ 


—— 
vascular grafts, 
in brief. 


GORE-TEX vascular grafts are 
made of expanded, low density 
polytetrafluoroethylene (PTFE), 
reinforced by a strong, fine, open 
film of the same material wrapped 
about the exterior. 

GORE-TEX vascular grafts are 
easy to handle and kink-resistant 
at arterial pressures. They exhibit 
high suture-holding power. 

They are, of course, fully biocom- 
patible. And, unlike knitted 

or woven prostheses, they do not 
require pre-clotting. 

GORE-TEX vascular grafts 
are available in a wide range of 
diameters, up to 24mm. 
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Free report, 
You can have your own copy of 
the Mehta study just by using the 
coupon in this advertisement. 

In addition, so that you can 
test the handling and suture- hold- 
ing characteristics of GORE-TEX 
grafts in the most meaningful 
fashion, we'll also be glad to send 
you a test kit. This kit, not intended 
for actual surgery, includes a 
short length of GORE-TEX graft 
anda 6-0double-armed suture. Just 
check the appropriate box. 
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During surgery, contro! 

i Bleeding is aways a 
fecior. A variety of 
hemostatic agents are 
needed. Sutures and 
clips for large v3ssels. 
Electrosurgical devices 
for zauterizinc mid-sized 
vessels. And absorbable 
topscal hemostets to 
provide rapid centrol cf 
capillary, venous and 
small arterial memor- 
rhage and oczirg. 


The ideal absoroable 
hemostat showle be in- 
herently hemcstatic and 
aclreve hemcstasis 
raordly. It shoulc be 
quickly and cormpletely 
absorbed ane should 
present little risk of tis- 
sue irritation. 


Shown is an artist's 
conception ot a section 
through the sit» of a 
traumatic liver wound 
three to five days 

after surgical repair. 
Macrophages have 
begun to invade 

the wound site te 
phagocytize t^e clot. 
Inflammation c ihe 
liver tissue is minimal 
and the liver is normal 
in appearance 
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„Come Bette 
for Wound Management 





Solving Surgical Problems 
Johnson & Johnson recognizes the 
need for rapid bleeding control as 
an important component of the heal- 
ing process. The development of 
SURGICEL® Absorbable Hemostat 
(oxidized regenerated cellulose) is a 
direct result of this understanding. 


SURGICEL® is inherently hemostatic, 
and usually achieves hemostasis in 
one to two minutes with practically no 
tissue irritation. 


SURGICEL® is the most rapidly ab- 
sorbed of all absorbable hemostats. 
Unlike other absorbable hemostats 
that may take up to 84 days to be ab- 
sorbed, SURGICEL® has been shown 
in animal studies to be absorbed 


within seven to 14 days. Of course, this 


varies from procedure to procedure. 


Furthermore, SURGICEL® is easy to 
use. It conforms to irregular surfaces 
and will not stick to wet instruments or 
gloves. 


Laboratory Proof of 
Bactericidal Action* 
When SURGICEL® 
Absorbable Hemostat 
was implanted in con- 
taminated animal 
wounds, sepsis did 
not develop! 





^roduets 




















In vitro studies showed no growth 

of ten species of aerobic and anaer- 
obic pathogens after 24 hours? 
Other absorbable hemostats actually 
enhanced bacterial growth ^ ?:? 


Continuing Effort to Help 
Improve Wound Management 
Johnson & Johnson offers more than 
superior products. We are committed 
to a complete program of postopera- 
tive wound care training and service to 
the profession. Ask your Johnson & 
Johnson representative about our 
Postoperative Wound Management 
Program. It's part of our comprehen- 
sive system of wound care products, 
services and educational aids. 


"Clinical significance of these anima! or ir vitro 


data has yet to be determined. Although 
SURGICEL is bactericidal against a wide range 
of pathogenic microorganisms, it is not intended 
as a substitute for systemically administered 
therapeutic or prophylactic antimicrobial agents 
to control or prevent postoperative infection 
Closing SURGICEL in a contaminated wound 
without drainage may lead tc complications 
and should be avoided. 


For full details, please see the prescribing 
information on the following page. 


To request further 
product information - 
in the Continental U.S., 


[B 


call toll free 
800-526-2459 
(except in 
New Jersey, 
call 800-352-4845). 
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Send manuscripts by first-class mail to the Chief Editor, Arthur 
E. Baue, MD, PO Box 7614, Kilby Station, New Haven, CT 06519. 
Manuscripts are received with the understanding that they are not 
under simultaneous consideration by another publication. 
Accepted manuscripts become the permanent property of the 
ARCHIVES and may not be published elsewhere without permission 
from the publisher (AMA). 


In view of the provisions of The Copyright Revision Act of 1976, 
effective Jan 1, 1978, the author(s) of manuscripts, including correspon- 
dence and brief communications, will be required to sign and date the 
following statement: “In consideration of the American Medical 
Association's taking action in reviewing and editing my submission, the 
author(s) undersigned hereby transfers, assigns, or otherwise conveys 
all copyright ownership to the AMA in the event that such work is 
published by the AMA." We regret that transmittal letters not 
containing the foregoing language signed by all authors of the 
submission will necessitate delay in review of the manuscript. 


Author Responsibility.—A]l accepted manuscripts are subject to 
copy editing. The author will receive an edited typescript rather 
than galley proofs for approval. The author is responsible for all 
statements in his work, including changes made by the copy 
editor. 

Designate one author as correspondent and provide his address 
and telephone number. Order reprints at the time the typescript is 
returned after editorial processing. Specify address to which 
requests for reprints should be sent. 


Manuscript Preparation.—Submit an original typescript and two 
high-quality copies for the entire manuscript. All copy (including 
references, legends, and tables) must be typed double-spaced on 
21.6 x 27.9 em (8% x 11-in), heavy-duty white bond paper. Ample 
margins of at least 2.5 em (1 in) should be provided. If a word 
processor is used, do not justify lines. 

Refer to patients by number (or, in anecdotal reports, by 
fictitious given names). Real names or initials should not be used 
in the text, tables, or illustrations. 


Titles.—Titles should be short, specific, and clear. They should 
not exceed 42 characters per line, including punctuation and 
spaces, and be limited to two lines, if possible. The title page 
should include the full names and academic affiliations of all 
authors, the address to which requests for reprints should be sent, 
and, if the manuscript was presented at a meeting, the name of 
the organization, place, and date on which it was read. 


Style of Writing.—The style of writing should eonform to accept- 
able English usage and syntax. Slang, medical jargon, obscure 
abbreviations, and abbreviated phrasing are to be avoided. 


Informed Consent.— Manuscripts reporting the results of experi- 
mental investigations on human subjects must include a state- 
ment to the effect that informed consent was obtained after the 
nature of the procedure(s) had been fully explained. 


Abstract.— Provide an abstract (135-word maximum) of the arti- 
cle, including statements of the problem, method of study, results, 
and conclusions. The abstract replaces the summary. 


References.— List references in consecutive numerical order (not 
alphabetically). Once a reference is cited, all subsequent citations 
should be to the original number. All references must be cited in 
the text or tables. Unpublished data and personal communications 
should not be listed as references. References to journal articles 
should include (1) author(s), (2) title, (3) journal name (as abbre- 
viated in Index Medicus), (4) year, (5) volume number, and (6) 
inclusive page numbers, in that order. References to books should 
include (1) author(s), (2) chapter title (if any), (3) editor (if any), (4) 
title of book, (5) year, (6) city, and (7) publisher. Volume and 
edition numbers, specific pages, and name of translator should be 
included when appropriate. The author is responsible for the 
accuracy and completeness of the references and for their correct 
text citation. 


Metrication.—A]l measurements must be in metric units. English 


units may also be given parenthetically if the measurements were 
originally done in English units. 

Illustrations.—Use only those illustrations that clarify and aug- 
ment the text. Submit illustrations in duplicate, unmounted and 
untrimmed. Do not send original artwork. Send high-contrast 
glossy prints (not photocopies). Figure number, name of senior 
author, and arrow indicating “top” should be typed on 2 gummed 
label and affixed to the back of each illustration. All lettering must 
be legible after reduction to column size. Artwork submitted for 
publication may be relettered to achieve uniformity of lettering 
style throughout the journal. Magnification and stain should be 
provided when pertinent. Illustrations should preferably be in a 
proportion of 12.7 x 17.3 em (5 x 7 in). 

An experienced medical illustrator should be employed whenev- 
er possible for the preparation of all artwork. Tamplate lettering 
or preset type is preferred to hand-lettered labels. If halftone 
artwork with labels is submitted, affix type and leaders to a clear 
acetate overlay registered to the base drawing. Labels and leaders 
should be applied directly to the drawing board surface if the 
artwork consists only of line ink technique. 

Illustrations in full color are accepted for publieation if the 
editors believe that color will add significantly to the published 
manuscript. The ARCHIVES will pay part of the expense of repro- 
duction and printing color illustrations, the remainder te be borne 
by the author or his sponsor. After deducting the ARCHIVES 
contribution, the author's share is $275 for up to six square- 
finished illustrations that can be arranged on a one-page layout, 
Any additional illustrations or special effects will be billed to the 
author at cost. Positive color transparencies (35 mm preferred) 
must be submitted for an evaluation. Do not send color prints 
unless accompanied by original transparencies. All transparencies 
should be carefully packed and sent with the manuscript. 


Legends.— Legends should be typed double-spaced, beginning on 
a separate sheet of paper. Length should be limited to a maximum 
of 40 words. 


Photographic Consents.—A letter of consent must accompany all 
photographs of patients in which a possibility of identification 
exists. It is not sufficient to cover the eyes to mask identity. 
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title of article, title of journal or book, volume number, page(s), 
month, and year. The publisher's permission to reprint should be 
submitted to the ARCHIVES after the manuscript has been formally 
accepted. 


Statistical Review.—Manuscripts containing statistical evalua- 
tions should include the name and affiliation of the statistical 
reviewer. 

Tables.— Each table should be typed double-spaced, including all 
headings, on a separate sheet of 21.6 x 279 cm (8'» x 11-in) 
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(oxidized regenerated cellulose) 


Promotes rapid hemostasis 


Quickly absorbed (7 to 14 days 
postoperatively) with virtually no 
tissue irritation. 


Does not enhance bacterial growth." 


Soft, knitted fabric conforms to 
irregular bleeding surface. 


Convenient PATIENT-READY® 
package opens easily. 


SURGICEL is available in the 
following sizes: 





SIZE CODE # 
2 in. x 14 in. (24 units/case) 1951 
4 in. x 8 in. (24 units/case) 1952 
2in.x 3in. (24 units/case) 1953 
Ve in.x 2 in. (24 units/case) 1955 


"Clinical significance of these animal or in vitro data 
has yet to be determined 


FOR SURGICAL USE 


ACTIONS: The way SURGICEL Absorbable Hemostat ac- 
celerates clotting is not completely understood, but it ap- 
pears to be a physical effect rather than any alteration of 
the normal physiologic clotting mechanism. When used 
properly in minimal amounts, SURGICEL is absorbed 
from the sites of implantation with practically no tissue 
reaction. Absorption depends upon several factors includ- 
ing the amount used, degree of saturation with blood, 
and the tissue bed. 


In addition to its local hemostatic properties, SURGICEL 
is bactericidal in vitro against a wide range of gram 
positive and gram negative organisms including aerobes 
and anaerobes. SURGICEL is bactericidal in vitro against 
strains of species including those of: 


Staphylococcus aureus Bacillus subtilis 
Staphylococcus epidermidis Proteus vulgaris 
Micrococcus luteus Corynebacterium serosis 
Streptococcus pyogenes GroupA Mycobacterium phlei 
Streptococcus pyogenes GroupB Clostridium tetani 
Streptococcus salivarius Clostridium perfringens 
Branhamella catarrhalis Bacteroides fragilis 
Escherichia coli Enterococcus 

Klebsiella aerogenes Enterobacter cloacae 
Lactobacillus sp. Pseudomonas aeruginosa 
Salmonella enteritidis Pseudomonas stutzeri 
Shigella dysenteriae Proteus mirabilis 
Serratia marcescens 


Studies conducted in animals show that SURGICEL in 
contrast to other hemostatic agents does not tend to en- 
hance experimental infection. 


INDICATIONS: SURGICEL Absorbable Hemostat is used 
adjunctively in surgical procedures to assist in the control 
of capillary, venous, and small arterial hemorrhage when 
ligation or other conventional methods of control are im- 
practical or ineffective. 


CONTRAINDICATIONS: Although Pann or wadding 
sometimes is medically necessary, SURGICEL Absorbable 
Hemostat should not be used in this manner unless it is 
to be removed after hemostasis is achieved. 


SURGICEL should not be used for implantation in bone 
defects, such as fractures, since there is a possibility of 
interference with callus formation and a theoretical chance 
of cyst formation. 

When SURGICEL is used to help achieve hemostasis 
around the spinal cord in laminectomies, or around the 
optic nerve and chiasm, it must always be removed after 
hemostasis is achieved since it will swell and could exert 
unwanted pressure. 


SURGICEL should not be used to control hemorrhage 
from large arteries. 

SURGICEL should not be used on non-hemorrhagic se- 
rous oozing surfaces, since body fluids other than whole 


blood, such as serum, do not react with SURGICEL to 
produce satisfactory hemostatic effect. 


WARNINGS: SURGICEL Absorbable Hemostat is supplied 
sterile and should not be autoclaved because autoclaving 
causes physical breakdown of the product. 


SURGICEL is not intended as a substitute for careful 
surgery and the proper use of sutures and ligatures. 


Closing SURGICEL in a contaminated wound without 
drainage may lead to complications and should be 
avoided. 


The hemostatic effect of SURGICEL is greater when it is 
applied dry; therefore it should not be moistened with 
water or saline. 


SURGICEL should not be impregnated with anti-infective 
agents or with other materials such as buffering or 
hemostatic substances. Its hemostatic effect is not en- 
hanced by the addition of thrombin, the activity of which 
is destroyed by the low pH of the product. 


Although SURGICEL may be left in situ when necessary, 
it is advisable to remove it once hemostasis is 

achieved. It must always be removed from the site of ap- 
plication after use in laminectomy procedures and from 
foramina in bone when hemostasis is obtained. This is 
because SURGICEL, by swelling, may cause nerve dam- 
age by pressure in a bony confine. Paralysis has been 
reported when used around the spinal cord, particularly 
in surgery for herniated intervertebral disc. 


Although SURGICEL is bactericidal against a wide range 
of pathogenic microorganisms, it is not intended as a 
substitute for systemically administered therapeutic or 
prophylactic antimicrobial agents to control or prevent 
postoperative infections. 


PRECAUTIONS: Use only as much SURGICEL Absorbable 
Hemostat as is necessary for hemostasis, holding it in 
place until bleeding stops. Remove any excess before 
surgical closure in order to facilitate absorption 

and minimize the possibility of foreign body reaction. 


SURGICEL should be applied loosely against the bleeding 
surface. Wadding or packing should be avoided, espe- 
cially within rigid cavities, where swelling may interfere 
with normal function or possibly cause necrosis. 


In urological procedures, minimal amounts of SURGICEL 
should be used and care must be exercised to prevent 
plugging of the urethra, ureter, or a catheter by dislodged 
portions of the product. 


Since absorption of SURGICEL could be prevented in 
chemically cauterized areas, its use should not be pre- 
ceded by application of silver nitrate or any other escha- 
rotic chemicals. 


If SURGICEL is used temporarily to line the cavity of large 
open wounds, it should be placed so as not to overlap the 
skin edges. It should also be removed from open wounds 
by forceps or by irrigation with sterile water or saline so- 

lution after bleeding has stopped. 


Precautions should be taken in otorhinclaryngologic 
surgery to assure that none of the material is aspirated by 
the patient. (Examples: controlling hemorrhage after ton- 
sillectomy and controlling epistaxis.) 

Care should be taken not to apply SURGICEL too tightly 
when it is used as a wrap during vascular surgery (See 
"ADVERSE REACTIONS” Section). 


Sterile technique should be observed in removing 
SURGICEL from its envelope. Opened, unused SURGICEL 
should be discarded, because it cannot be resterilized. 
ADVERSE REACTIONS: ‘Encapsulation ` of fluid and 
foreign body reactions have been reported. 

There have been two reports of stenotic effect when 
SURGICEL Absorbable Hemostat has been applied as a 







wrap during vascular surgery. Although it has not been 
established that the stenosis was directly related to the 
use of SURGICEL, it is important to be cautious and avoid 
applying the material tigatly as a wrapping. 

Possible prolongation of drainage ir cholecystectomies 
and difficulty passing ur ne per urethra after prostatec- 
tomy have been reported. There has been one report of a 
blocked ureter after kidrey resectiom, in which postopera- 
tive catheterization was required. 


Occasional reports of SM and "stinging" sensa- 
tions and sneezing when SURGICEL has been used as 
packing in epistaxis, are believed due to the low pH of the 
product. 


Burning has been reported when SURGICEL was applied 
after nasal polyp removal and after hemorrhoidectomy. 
Headache, burning, stinging, and sneezing in epistaxis 
and other rhinological procedures, and stinging when 
SURGICEL was applied 5n surface wounds (varicose ul- 
cerations, dermabrasions, and donor sites) also have 
been reported. 


CLINICAL STUDIES: SURGICEL Absorbable Hemostat has 
been found useful in he ping to control capillary or venous 
bleeding in a variety of surgical applications, including 
abdominal, thoracic, neurosurgical and orthopaedic, as 
well as in otorhinolaryngologic procedures. For additional 
clinical study data and references, see the full prescribing 
information. 


ANIMAL PHARMACOLOGY: The effects of SURGICEL 
Absorbable Hemostat, ebsorbable gelatin sponge, and 
microfibrillar collagen hamostat were compared in a 
Standardized infection model consisting of intra- 
abdominal and intrahepatic abscesses in mice. This infec- 
tion mimics the common charactersstics of human infec- 
tion with nonspore-forming anaero»ic bacteria, including a 
chronic and progressive course. SURGICEL did not increase 
the infectivity of normally subinfectious inocula of mixed 
anaerobic species in mice. With the other hemostatic 
agents, microfibrillar collagen hem stat and absorbable 
gelatin sponge, an enhancement of infectivity of anaerobic 
mixtures has been shown. SURGICEL, in contrast to these 
hemostatic agents, did not enhance or provide a site for 
bacterial growth. 


It was also found that aerobic pathogens did not grow in 
the presence of SURGICEL. In these studies ? SURGICEL 
was placed in contaminated incisions of guinea pigs and 
markedly reduced bacterial growth of three different 
strains of common pathogens. 


In a dog model,* it was shown that bacterial contamina- 
tion of implanted teflon patches in :he aorta could be re- 
duced by wrapping the area of the patch with SURGICEL 
prior to pathogen challenge. Also, in another study,’ 
SURGICEL and an abscrbable gelatin sponge were placed 
in two splenotomy sites in large mongrel dogs and the 
animals were then chal'enged intravenously and the 
number of organisms from the splanotomy sites were 
measured over a perioc of time. The number of or- 
ganisms at the site of SURGICEL were significantly lower 
than those in the control, or the absorbable gelatin 
sponge site. 
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* "Acute and Early Experimental 


Trieuspid Valvular Stenosis in Dogs 


Yasuo Morishita, MD; Robert A. Poirier, MD; James A. Terzian, MD 


* Acute and early (two months) experimental tricuspid valve 
stenosis was produced in 20 dogs. Clinical and hemodynamic 
alterations that resulted from severe anatomic tricuspid valve 
narrowing were surprisingly mild. In the acute stenosis studies, 
the normal trieuspid valve area of 8.2 + 0.3 sq cm was narrowed 
te less than 1.0 + 0.1 sq cm with a resulting right auricle-right 
ventricle diastolic gradient of 3.7 + 0.7 mm Hg. In early studies, 
a decrease in tricuspid valve area from 7.3 sq cm to 1.6 + 0.3 sq 
cm produced a diastolic gradient of 1.8 + 0.2 mm Hg. After 60 
days, overt signs of right-sided failure (pleural effusions and 
ascites) were absent, and histological evidence of passive 
congestion (liver and spleen) was unpredictable. The systemic 
and portal venous vascular beds appear to act as excellent 
buffers against increases in right-sided cardiac pressures. We 
conclude that isolated narrowing of the tricuspid valve must be 
very severe to cause notable clinical and hemodynamic 
changes. 

(Arch Surg 116:201-206, 1981) 


ver the past several years, w2 have performed several 
open heart operations on children with severe or 
complete pulmonary outflow obstruction and with hypo- 
plastic right-sided cardiac chambers and valves. This expe- 
rience has included congenitally hypoplastic, and therefore 
re atively stenotic, tricuspid valves. The surgical objective 
was to establish unobstructed right ventricle-right auricle 
(RV-RA) outiiow and to reduce the right-to-left shunt by 
clesing the atrial septal defect, thereby forcing a high 
vo ume and fiow through the right-sided structures. Our 
hope was that this would stimulate growth of the right- 
siced cardiac structures as the child developed. We have 
found it very difficult to estimate the appropriate size of a 
tricuspid valve that is necessary to accept the entire 
eardiae output following closure cf the atrial septal defect 
and still avoid clinical and hemodynamic decompensation. 
Our review of the literature failed to disclose enough "hard 
da-a" on which to base such decisions, the data being 
extremely sparse when specifically limited to tricuspid 
va ve stenosis. There are several isolated clinical reports on 
acquired'? and congenital tricuspid valve stenosis,**? but 
zhese offer very little data relatinz the severity of stenosis 
to hemodynamic and clinical derangements. This report 
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describes our efforts to study the relationship between the 
degree of tricuspid valve stenosis and the resultant hemo- 
dynamic and clinical changes that occur. 


MATERIALS AND METHODS 
Acute Tricuspid Valve Stenosis 


Thirteen mongrel dogs (group 1) weighing 20 to 39 kg, were 
anesthetized with thiamylal sodium (25 mg/kg), intubated, and 
connected to a respirator pump. The femoral vessels were cannu- 
lated for monitoring of arterial and venous pressures; ECG leads 
were attached; the right side of the chest was opened through the 
fifth intereostal space; and both cavae and the azygos vein were 
encircled with chokers. The pericardium was incised anterior and 
parallel to the phrenic nerve, while the ascending aorta was 
dissected free for application of an electromagnetic flow probe. An 
angiocatheter was inserted into the left atrium via the intra-atrial 
groove for pressure measurements. Baseline recordings of the 
following were obtained: cardiac output (CO), systemic arterial 
pressure (SAP), right atrial pressure (RAP), left atrial pressure 
(LAP) using transducers, and the diastolic pressure gradient 
across the tricuspid valve (RA-RV pressure gradient) using a 
catheter-tip transducer in the right ventricle. 

The following surgical steps were undertaken as quickly as 
possible. Immediately after rapid occlusion of both cavae and the 
azygos vein, the right atrial wall was widely incised. A 0 prolene 
suture was introduced from outside through the anterolateral 
right atrial wall just above the atrioventricular groove, and 
proceeded along the anulus of the tricuspid valve 380? in a 
purse-string fashion similar to the technique for tricuspid valve 
annuloplasty, exiting immediately adjacent to the site of the entry 
suture (Fig 1). The right atrial cavity was filled with lactated 
Ringer’s solution, and the incision line of the right atrium was 
clamped with a Satinsky clamp. 

The occlusion of both cavae and the azygos vein was released, 
and the right atrial wall edges within the Satinsky clamp were 
sutured with a running 4-0 prolene suture. The occlusion period of 
the cavae and azygos vein averaged less than three minutes for 
each dog, and spontaneous cardiac activity never ceased in any 
dog. Resuscitation was not needed, and hemodynamics returned to 
acceptable levels spontaneously and almost immediately after 
release of the cavae and the azygos vein. Blood gas values were 
obtained, and the pH of the blood was corrected with sodium 
bicarbonate. Once the dog had regained reasonable baseline 
hemodynamics, tricuspid valve stenosis was produced by constric- 
tion of the purse-string suture in the anulus of the tricuspid valve 
with a chocker on the outside of the heart (Fig 1). The constriction 
was adjusted so that the RAP rose to 1.5 times greater than the 
LAP. This relationship of RAP to LAP was maintained by a 
moderate volume of colloid infusion when occasionally necessary. 
The CO, SAP, and RA-RV pressure gradients were measured at 
ten-minute intervals throughout a two-hour observation period. 
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The Lymphatic System 


Some Surgical Considerations 


William W. L. Glenn, MD 


è This article on the lymphatics was undertaken for three 
reasons: The first is to recount the story of the rediscovery of 
these vessels in the 17th century and briefly review the subse- 
quent events leading up to our present knowledge of the 
lymphatic system. The second is to emphasize the role of the 
lymphatics in maintaining extracellular fluid balance, in the 
removal of protein, fat, and other substances of large molecular 
size from the tissue spaces, and in the circulation of the 
lymphocytes from their germinal centers and storage depots to 
all parts of the body via lymphaticovenous connections. The third 
reason is to suggest that the responsibility for maintaining the 
transport function of the lymphatics properly belongs to the 
vascular surgeon. 

(Arch Surg 1981;116:989-995) 


here is evidence that the lymphatics were recognized 

as distinct anatomic structures several centuries 
before Christ, but little curiosity in their function was 
shown until the middle ages, when they were essentially 
rediscovered. During the 16th century, several references 
to the lymphatics were made by the notable anatomists 
Fallopius (1523-1562) and Eustachius (1520-1574). However, 
it was not until 1622 when Asellius (1581-1626) clearly 
identified the lacteals that lymphatics were seen to be 
structures distinct from blood vessels and nerves. Asellius’ 
findings were published in 1627,' one year after his death, 
and included four colored prints, probably the first colored 
block prints in medical history (Fig 1).2 An excerpt from 
Asellius’ lucid description of his discovery, which was made 
while demonstrating the movement of the diaphragm in a 
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dog through an abdominal incision, is worth quoting: "I 
suddenly beheld a great number of cords as it were, 
exceedingly thin and beautifully white, scattered over the 
whole of the mesentery and the intestines, and starting 
from almost innumerable beginnings." At first he disre- 
garded these "cords," thinking them nerves, but then he 
continues: "When I gathered my wits together for the sake 
of the experiments having laid hold of a very sharp scalpel, 
I pricked one of the cords and indeed one of the largest of 
them. I had hardly touched it, when I saw a white 
liquid-like milk or cream forthwith gush out." Asellius 
correctly assumed that the milky substance was absorbed 
from the intestines but erroneously believed it was then 
transported to the liver where it was transformed into 
blood. In 1651, the French physician Pecquet showed with 
careful dissection after removing the viscera :hat the 
lacteals did not empty into the liver but into a small sac 
below the diaphragm, the receptaculum chyli, which in turn 
emptied into the thoracic duct, which terminated in the 
jugular veins in the neck (Fig 2). An excerpt from his 
description of this discovery of the thoracic duct, as given 
in his Nova Anatomica, follows: 


Therefore having cloven asunder the Thorax of a Great Hound, I 
begun my view of the contained parts without delay; I pluckt out 
the Hart, having cut asunder those Vessels wherewith it was tied 
to the rest of the body; the abundance of blood which immediately 
flow'd, did at present stop my prying sight; that being spent, I did 
wonder to see flowing in the Pipe of the Vena cava at its 
connection to the right Ventricle a milkie liquor, casting it self out 
by intermission. 


Between 1650 and 1652, three men, Rudbeck, Bartholin, 
and Joyliffe, announced nearly simultaneously that a third 
set of vessels independent of the arteries and veins was 
present throughout the body, which vessels Thomas Bar- 
tholin is credited with being the first to call “lymphaties.” 
Investigation of the anatomic distribution of the lymphatic 
system now became intense. Details of vessels and lymph 
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Following two hours of observation and recordings, the dogs 
were killed, the right atrium opened, and the stenotic tricuspid 
valve area accurately sized. The chocker was then released from 
the purse-string suture, the suture removed, the tricuspid anulus 
allowed to return to its normal state, and its orifice accurately 
sized. The orifice areas of both cavae were also measured at this 
time. 


Early Tricuspid Valve Stenosis 


Seven mongrel dogs (group 2), 23 to 39 kg in body weight, were 
anesthetized with thiamylal sodium and maintained with halo- 
thane under controlled respiration. Under sterile conditions, a 
degree of tricuspid valve stenosis hemodynamically equal to that 
created in group 1 dogs was produced by the purse-string method 
(constriction severe enough to produce an RAP-LAP ratio of 
1.5:1). 

After the pericardium was approximated, a chest tube was left 
in the pleural space, the thoracic cavity closed, the groin decannu- 
lated, and the femoral wound closed. Antibiotics were adminis- 
tered for one week. A chest roentgenogram was made two days 
postoperatively, and the chest tube was then removed. A chest 
roentgenogram was again taken after six weeks. At an average of 
60 days postoperatively, the dogs were anesthetized in an identical 
manner, and the same measurements as noted in group 1 dogs 
were recorded. The dogs were then killed and the stenotic tricuspid 
valve orifice was sized. Both cavae were also sized, the liver and 
spleen weighed, and sections of these organs were prepared for 
histological study. 

The results of the studies are expressed as the mean + SEM. 
Student’s ¢ test was used for the statistical analysis. 


RESULTS 
Acute Tricuspid Valve Stenosis 


In the 18 animals in group 1, baseline hemodynamics 
were recorded using the instrumentation described pre- 
viously. The average baseline RAP and LAP were 2.9 + 0.4 
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Fig 1.—Top, Following incision of right 
auricle (RA) wall, suture is introduced 
from outside through anteroleteral RA 
wall, proceeding along anulus of tricus- 
pid valve 360° in purse-string fashion. 
Bottom, Tricuspid stenosis is produced 
by constricting purse-string suture in 
anulus of tricuspid valve. 





and 4.1+ 0.6 mm Hg, respectively (RAF/LAP = 0.71). 
Following production of acute tricuspid stenosis, the aver- 
age baseline RAP and LAP became 6.0 + 0.7 and 3.9 + 0.4 
mm Hg, respectively (RAP/LAP = 1.54), producing an 
average RA/RV pressure gradient (three-point method") 
of 3.7 + 0.7 mm Hg. The average baseline CO was reduced 
from 2.7 + 0.8 L/min to 2.1 + 0.3 L/min initially, and 
tended to return toward relatively normal levels (2.4 + 0.3 
L/min) over the following two-hour observation period. 
The effect on other values (heart rate, SAP) is shown in 
Fig 2. In general, values tended to stabilize and return 
toward normal despite the fact that the degree of stenosis 
and RAP/LAP ratio (1.51) were intentionally main- 
tained. 

After two hours, the dogs were killed. None had an atrial 
septal defect that could have invalidated the hemodynamic 
results. The average diameter of the stenotic tricuspid 
valve was 1.1 + 0.1 em vs the normal valve diameter of 
3.2 + 0.1 em, reducing the average valve area from 
8.2 + 0.8 sq cm to 1.0 + 0.1 sq cm. Although moderate 
hemodynamic deterioration was noted immediately after 
production of acute stenosis, we were impressed by the 
observation that hemodynamic values tended to stabilize, 
return to a relatively normal state over two hours, and 
were accompanied by only a modest tricuspid valve gra- 
dient. Although we initially anticipated that this degree of 
tricuspid valve stenosis would produce severe and steadily 
deteriorating hemodynamic levels, this proved not to be 
true. 

In the group 2 dogs, measurements of the normal 
tricuspid valve area at the initial operation would have 
prolonged the myocardial ischemic time, which could have 
invalidated some of the hemodynamic recordings, and 
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Fig 1.—Block print of mesenteric lacteals 
described by Asellius in 1627.' To my 
knowledge, this is first known colored 
block print in medical literature (repro- 
duced by permission from Historical 
Library of Yale University School of Med- 
icine, New Haven, Conn). 









nodes were shown in most exquisite detail in magnificent 
copper engravings published in 1787 by Mascagni,’ who, to 
enhance visualization, injected the lymphaties in the 
human cadaver with mercury (Fig 3). I understand that 
some of his original specimens are still extant and show the 
mercury-filled vessels by radiology (Kenneth Roberts, MD, 
PhD, oral communication, December 1980). 

The concept of absorption from the tissues being the 
primary function of the lymphatics was the accomplish- 
ment of John and William Hunter and their collaborators, 
William Hewson and William Cruickshank. In 1784, Wil- 
liam Hunter wrote, "I think I have proved that the 
lymphatie vessels are the absorbing vessels, all over the 
body; that they are the same as the lacteals, and that these 
altogether, with the thoracic duct, constitute one great and 
general system.''* 

Definitive studies on the evolution of the lymphatics 
were done by Florence Sabin, who, in 1914, reported: 
Lymphaties are modified veins. They are vessels lined by an 
endothelius which is derived from the veins. They invade the body 
as do the blood vessels and grow into certain constant areas: their 
invasion of the body is, however, not complete for there are certain 
structures which never receive them. The lymphatic capillaries 
have the same relation to tissue space as have blood capillaries.’ 

Perhaps the discovery of greatest importance in lym- 
phatic physiology was that of Carl Ludwig? and Ernest 
Starling’ in the 19th century; having established the mode 
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Fig 2.—Drawing reproduced from Nova Anatomica by Pecquet of 
thoracic duct, 1651? (reproduced by permission from Historical 
Library of Yale University School of Medicine, New Haven, 
Conn). 


of fluid loss and fluid reabsorption from the vascular 
system at the capillary level, they found that lymph was 
formed in the tissues by filtration from the blood and, 
after bathing the cells, was absorbed from the tissue spaces 
by the lymphaties and then by the blood stream. The 
selective absorption by the lymphatics of molecules too 
large to be reabsorbed by the blood stream directly from 
the tissue spaces was shown largely through the work of 
Cecil Drinker in the second quarter of the 20th century, in 
conjunction with Field'^ and with Yoffey." 

In recent years, the composition of lymph has been 
examined under a variety of normal and abnormal condi- 
tions. Once the function of the lymphatics and the compo- 
sition of lymph were fairly well understood, the clinical 
investigation of diseases and disorders of the lymphatic 
system took on a new significance. Lacking still, however, 
was a method of examining the lymphatics in the living 
subject. Visualization of the lymphatic vessels of the skin 
and subcutaneous tissue was made possible by the injection 
of Patent Blue Violet pioneered by Hudack and McMaster 
in the early 1930s." About this time, two groups of 
investigators reported visualization of lymphatic ves- 
sels'*! by means of injections of radiopaque material into 
the tissues and lymph nodes. In 1948, using techniques 
learned in Drinker's laboratory for isolating peripheral 
lymphatics delineated with trypan blue injected intracuta- 
neously, I cannulated the proximal end of a lymphatic on 
the dorsum of the foot of a dog using a small polyethylene 
tube and injected water-soluble radiopaque contrast solu- 
tion commonly used at that time for intravenous (IV) 
pyelography. Excellent visualization of the lymphatics and 
lymph nodes of the leg and groin was obtained (Fig 4). 
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Fg 2.—Hemod: namic data on heart rate (HR), cardiac output 
(CO), and systemic arterial blood pressure (BP) at 10, 60, and 120 
minutes after ricuspid stenosis. Standard error of mean is 
indicated by bes. 
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Fig 3.—Relatiorship between area of both cavae and area of 
normal tricusptd orifice. Normal tricuspid valve area can be 
assumed by plosting sum of both caval areas (superior vena cava 
[SVC] plus infeior vena cava [!VC_) on straight line of graph 
(y = 0.57x — 135, r = .889). 


estimation of the original size at the time of death was 
impossible be-ause of a chronically fixed and stenotic 
arulus. There ore, we recorded a number of anatomic 
measurements in our group 1 dogs in an attempt to find a 
predictor of the normal tricuspid valve area for any specific 
arimal. Although there was no correlation between a dog’s 
nermal trieuspid valve area and his weight or individual 
caval diametes, there was a definite relation between the 
vē ve area andthe sum of the caval areas. Therefore, if one 
mzasured the diameter of both cavae, converted this to 
total area, andypiotted it on the graph in Fig 3, a reasonably 
aceurate estirate of the normal tricuspid valve area for a 
given dog coud be obtained. Although the area of each 
individual normal tricuspid valve varied, the degree of 
stenosis (fract on of the normal valve area) was reasonably 
constant in all jogs. Specifically, the average stenotic valve 
had an orifice area of only 12% + 1% of the normal valve 
area, with a renge of only 7% to 18%. 


Early Tricuspid Valve Stenosis 


in the group 2 dogs we created stenosis equal to that in 
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Table 1.—Organ Weight in Normal and Experimental Dogs 


Weight, g* 
——————. 
Liver 


667 + 25 
809 + 647 


Normal 
Tricuspid valve stenosis 





*Normal values were obtained by weighing the organs in ten normal 
dogs whose body weights matched that of the experimental animals. 
Values are mean + SEM, P < .05. 


Table 2.—Degree of Organ Congestion in Experimental Dogs 









*Degree of congestion was graded semiquantitatively from 0 to 4 + , with 
0 indicating no congestion and 4-- marked congestion. 


group 1 dogs (narrowed the tricuspid valve until RAP/LAP 
ratio — 1.5); the average baseline RAP and LAP were 
2.7 + 0.6 mm Hg and 3.9 + 0.9 mm Hg, respectively (RAP/ 
LAP ratio — 0.69). From information obtained in the 
group 1 dogs, we could reasonably assume that this pro- 
duced narrowing of the normal valve to approximately one 
eighth of its original area. 

We observed each dog for 20 minutes before permanent- 
ly tying the tricuspid valve purse-string suture to assure 
that the degree of stenosis was severe enough to maintain 
the RAP/LAP ratio at 1.5:1. Finally, the baseline average 
RAP became 4.1 + 1.1 mm Hg, and the baseline average 
LAP became 2.7 + 0.8 mm Hg (RAP/LAP = 1.52). The 
average tricuspid valve gradient at the time of suture 
fixation was 3.6 + 0.5 mm Hg. Once again, all seven dogs 
had an uneventful postoperative course, and none had 
gross evidence of right-sided heart failure. Chest reentgen- 
ograms taken at one and eight weeks postoperatively were 
relatively normal and without pleural effusions. 

The group 2 dogs were anesthetized, restudied, and 
killed at an average of 60 days (49 to 66 days) postopera- 
tively. The RA/LA ratio fell to 1.1:1. Although this is not as 
abnormal an RA/LA ratio as we initially produced with 
acute stenosis (1.5:1), it is still well above the baseline 
reading prior to production of stenosis (RAP/LAP = 0.69). 
The average tricuspid valve gradient was now only 
1.8 + 0.2 mm Hg; the average stenotic valve diameter was 
1.4 + 0.1 em; the orifice area was 1.6 + 0.3 sq em; and the 
superior vena cava and inferior diameters averaged 
1.4 + 0.1 em and 1.4 + 0.2 em, respectively. When plotting 
the sum of the caval areas in Fig 3, we assumed that the 
average original (nonstenotic) valve area was 7.8 sq em. 
The average stenotic valve area was 1.6 + 0.3 sq em, or 
approximately one fifth of the original normal valve 
area. 

The dogs' hearts were opened and examined. None had 
an atrial septal defect. The abdomen was opened and 
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Fig 3.—Copper plate illustration from Mascagni's atlas published 
in 1787° on lymphatic system, showing in exquisite detail exten- 
sive retroperitoneal and chest-wall lymphatics including thoracic 
duct (reproduced by permission from Historical Library of Yale 
University School of Medicine, New Haven, Conn). 


Shortly thereafter, Gimbel, Riegel, and I used this tech- 
nique to cannulate the distal end of lymphatics in normal 
humans to collect lymph for the purpose of studying the 
metabolism of IV human albumin." 

In 1951, Servelle and Deysson'* reported radiologie dem- 
onstration of the lymphatics of the legs in patients (with 
elephantiasis) using intralymphatic injection of the radio- 
paque contrast medium. A roentgenogram of the afflicted 
leg in their first case, studied in 1945 using Thorotrast, 
showed “dilatation of the lymphatic canals and retrograde 
injection of lymphatics of the foot" Kinmonth'''* in 
London was also investigating methods for visualizing the 
lymphatics in man using Patent Blue Violet and a radi- 
opaque contrast medium. Eventually his technique for lym- 
phography, modified to include the use of ultrafluid iodized 
oil solution, was accepted as standard by clinies every- 
where. At last a simple and usually safe method was 
available for the study not only of disease affecting the 
lymphatic vessels but also of the lymph nodes through 
which they coursed. 
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CLINICAL CONSIDERATIONS 


With the anatomy of the lymphatics better understood, 
there evolved a rational approach to the treatment of their 
many disorders. A brief review of several of these disor- 
ders will now be considered. Three groups of lymphatic 
disorders will be discussed: chronic lymphedema, the chy- 
lous syndromes, and tumors and cysts of the lymphatics. 


Chronic Lymphedema 


Chronic lymphedema may result from congenital or 
acquired disorders of the lymphatics without any abnor- 
mality of venous drainage. Lymphedema may be primary, 
that is, due to a congenital abnormality classified accord- 
ing to its time of onset—precox and tarda—or secondary, 
that is, acquired on the basis of obstruction of the lymphat- 
ics due to a disease process involving the lymph path- 
ways. 

In cases of suspected lymphedema, lymphography is 
performed to determine the anatomic configuration of the 
lymphatics. Three forms have been identified by Kin- 
month.!*'«^s»? (1) Aplasia or hypoplasia are the commonest 
type, involving lymphatics anywhere, most frequently the 
extremities. The proximal lymphatics may be absent or 
hypoplastic and the distal lymphatics dilated. (2) Unilateral 
hyperplasia (varicose or megalymphatics) is found usually 
in the lower abdomen and below (Fig 5). This type is 
usually accompanied by capillary angioma of the skin. (3) 
Bilateral hyperplasia is an increase in lymphatics in both 
lower extremities and abdomen. Treatment of lymphede- 
ma is usually conservative, as most cases seen in temperate 
zones are mild ones. The cardinal principle of conservative 
treatment is keeping the swelling to a minimum at all 
times, the most effective measures being elevation of the 
limb, compression by bandage (or stockings), diuresis, and 
promotion of mobility. Lymphedema of the greatest sever- 
ity is seen in the tropics secondary to filariasis. 

Where the lymphedema is severe and is not relieved by 
conservative measures, surgical treatment is instituted to 
prevent complications such as repeated infection, ulcera- 
tion, grotesque deformity, and the rare though invariably 
fatal angiosarcoma. Many operations have been devised to 
treat chronic lymphedema. These are of three general 
types: excision and grafting, dermal interposition, and 
lymphovenous shunting. 

1. Excision of lymphedematous skin and subcutaneous 
tissue with free skin grafts applied directly to the underly- 
ing muscle is best illustrated by the classic Charles proce- 
dure, in vogue since 1912.7 

2. Interposition into the underlying muscle of a pedicle 
of dermis from which the epidermis and subcutaneous 
tissue have been removed was developed by Thompson in 
1970.” 

3. Creation of a shunt between a lymph node and an 
adjacent vein was developed by Nielubowicz and Olszewski 
in 1968.22 

The Charles procedure or one of its modifications, 
though disfiguring and fraught with complications, is the 
operation of choice for cases of severe uncontrollable 
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Fig 4.—Top left, Hepatic vein is surrounded by moderately congested sinusoids radiating away from center of 
photograph. Top right, Comparable section of liver demonstrates absence of congestion. Bottom left, Splenic red pulp 
sinuses are congested with erythrocytes. White pulp, seen in right upper quadrant of photograph, is normal. Bottom 
right, Comparable section of spleen shows no evidence of congestion in sinuses (hematoxylin-eosin, x 170). 


ascites was not noted in any of the dogs. In addition, no dog 
had an effusion in either pleural cavity. Spleen and liver 
weights, however, were increased to 138% + 21% and 
121% + 19%, respectively, of normal controls (Table 1). 

Hematoxylin-eosin paraffin sections of the liver and 
spleen were read blindly by our pathologist (J.A.T.) and 
graded for the degree of congestion in a semiquantitative 
manner (Table 2, Fig 4). This showed an unpredictable, 
mild to moderate degree of passive congestion without 
evidence of ischemic necrosis, but there was no correlation 
between the degree of hepatic and splenic congestion for a 
given dog. 


COMMENT 


Tricuspid valve stenosis rarely exists as a solitary valvu- 
lar lesion, and we were able to locate reports of only ten 
cases.’ In 5% to 15% of autopsied cases with chronic 
rheumatic valvular disease,'*'* tricuspid valve stenosis was 
most frequently associated with aortic and mitral valvular 
lesions.'*'* The principal symptoms and signs of tricuspid 
stenosis are frequently obscured by symptoms of concomi- 
tant valvular diseases, and the diagnosis of tricuspid 
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stenosis is easily missed. Gibson and Wood* reported that 
tricuspid stenosis was found in 3% to 4% (14 patients) of all 
of their cases of mitral valve disease, but was overshad- 
owed by the latter in all but three instances. Although 
there have been many experimental investigations per- 
formed for lesions on the pulmonary, mitral, and aortic 
valves,*2* and experimental tricuspid insufficiency has 
been previously produced to study right-sided congestive 
heart failure,?25275* we were able to find only two reports 
dealing with experimental tricuspid stenosis.'*^» Neither of 
these supplied specific hemodynamic information. We 
therefore set out to produce tricuspid stenosis in animals 
with the objective of relating degrees of stenosis to 
hemodynamic and clinical effects. 

The average pressure gradient produced across the 
tricuspid valve in our group 1 dogs was 3.7 + 0.7 mm Hg 
when accompanied by tricuspid valve stenosis to approxi- 
mately one eighth of the normal valve's original area. 
After an eight-week stabilization period In our group 2 
dogs, the average gradient (3.6 + 0.5 mm Hg) diminished 
to 1.8 + 0.2 mm Hg in the presence of a stenotic orifice 
area one fifth the original valve area. These results suggest 
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Fig 4.—Roentgenogram of hind leg of dog demonstrating major 
lymphatic pathways and lymph nodes in leg and pelvis. Injection 
of water-soluble radiopaque medium was made directly into 
lymphatic on dorsum of foot cannulated with small polyethylene 
tube. | made this study in 1948. 


lymphedema and in some clinics continues to be preferred 
for most cases.” The Thompson operation, having a more 
physiologie basis, has been used with considerable success 
in cases of moderately severe lymphedema and has had 
fewer complications.*(»»159-15» The creation of a lymphove- 
nous shunt, between a transected lymph node and an 
adjacent vein, is relatively new, has been used infrequent- 
ly, and obviously cannot be considered where the lymph 
nodes have been destroyed. The physiologie basis for the 
operation is that pressure is intermittently higher in the 
lymphatics than in the veins, which promotes the flow of 
lymph to the venous system. The success of the procedure is 
dependent on patency of the lymphovenous shunts. Reduc- 
tion in edema has been documented in a few cases but it is 
too early to know if this success will be maintained.” In 
cases where a peripheral lymphatic has been anastomosed 
to a vein directly there has been no long-term patency 
reported. 

To summarize these remarks on lymphedema, the past 
quarter century has seen a growth in the understanding of 
the anatomic and pathologic nature of this condition and 
some advances in treatment. A most striking advance has 
been in diagnosis of types of lymphatic abnormalities 
through perfection of the technique of lymphography. 
Finally, owing to a better appreciation of the pathogenesis 
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Fig 5.—Hyperplasia, “varicose” or megalymphatic, in young girl 
with unilateral lymphedema precox. Injection of water-soluble 
radiopaque medium was made at knee level. Dilated and grossly 
incompetent lymphatics are clearly visualized: left, leg; right, 
thigh (from Kinmonth and Taylor™). 


of lymphedema, there has been a more aggressive attempt 
to control lymphedema by conservative measures reserving 
surgical treatment for recalcitrant cases. 


Chylous Syndromes 


A group of lymphatic disorders have as a common 
feature the abnormal presence of chyle. Normally, chyle, 
formed from fat digested in the small intestine, is 
absorbed into the lacteals located in the small-bowel 
mesentery and collects in the cisterna chyli, where it is 
joined by nonchylous lymph from the lower part of the 
body and abdomen. This lymph then passes along the 
thoracic duct and is added to by additional nonchylous 
lymph before it joins the venous circulation at the origin of 
the innominate vein. 

Chyle may be found outside of the normal channels in 
certain congenital malformations of the lymphatic vessels 
or their valves or in certain acquired diseases, causing 
obstruction or rupture of the lymphatics. In cases where 
the valves are incompetent, reflux may be the underlying 
mechanism for introducing chyle into normally chyle-free 
lymphatics. Chyle may thus be found in the lymphatics of 
the legs, skin, particularly of the thighs and genitalia, 
urinary tract, mesentery, and lung, and in the three major 
body cavities, peritoneal, pleural, and pericardial. 
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that the triemspid valve gradient is partially, but not 
completely, dependent on the degree of narrowing of the 


Oir cuspid valve. According to the reported human cases'-'? 


of isolated trieuspid stenosis, gradients averaged 6.6 + 1.3 
mm Hg (rangs, 4.7 to 15.0 mm Hg), and the stenotic valve 
areas averaged 1.1 + 0.2 sq em (range, 0.8 to 1.8 sq em). On 
the other hand, Killip and Lukas’ stated that in cases in 
which tricuspd valve stenosis was combined with other 
vavular lesicns, the average tricuspid gradient was 
5.2 + 0.6 mm Hg (range, 29 to 11.9 mm Hg) and the 
average tricuspid orifice was 1.1 + 0.1 sq em. From these 
iselated reports, the presence of accompanying valvular 
lesions does mot appear to greatly influence the tricuspid 
gradients, but a reasonable correlation does exist between 
the degree of narrowing of the orifice and the tricuspid 
gradient. 

The actual in vivo measurements in our dogs closely 
approximate -hose calculated with the Gorlin formula.” 
The in vivo areas were 8.2 + 0.3 sq em (normal) and 
1# + 0.1 sq em (stenosis), while those predicted by the 
formula are 75 sq cm and 0.9 sq em, respectively. Because 
the Gorlin formula is not intended to compute normal valve 
areas, we arl»trarily inserted 0.25 mm Hg as a minimal 
gradient and assumed that iz would indicate a relatively 
ncrmal, nonsienotic valve. Even though moderate hemody- 
namic deterioration was noted immediately after produc- 
tien of acute stenosis, the dogs tolerated severe narrowing 
very well. The mean CO and mean arterial blood pressure 
decreased init-ally but tended to return toward their initial 
values over a wo-hour period in spite of the fact that the 
dezree of stemosis was unchanged. This required, however, 
the infusion e approximately 8 dL of colloidal suspension 
ino each animal. The need for volume suggests that the 
speanchnic vascular bed provides a generous capacitance 
for excess intravascular volume and acts as a cushion for 
in-reasing rignt-sided pressures. Over the course of hours 
ard days, this capacitance appeared to dissipate the hemo- 
dynamie and clinical effects of severe and unchanged 
trzuspid valve stenosis. The opposite may be true for 
lest-sided atrisventricular valve (mitral) narrowing where 
gradients appear to become larger and the original limited 
ca»acitance becomes even smaller as pulmonary vascular 
disease and hrpertension develop.?*-*? 

in our experiment, there was no correlation between 
normal tricuspid orifice area and an individual dog's 
weight or individual caval areas. However, there was 
definite correlation between the sum of the caval areas and 
the area of th» normal tricuspid orifice for each dog (Fig 
3). 

All of our early dogs had an unremarkable postoperative 
course without obvious signs of right-sided failure. Neither 
aseites nor plearal effusions were evident in any animal at 
the time of death, and only modest increases in weights of 
the liver and spleen were noted (Table 1). The initial 
RAP/LAP rato of 1.5:1 diminished, but remained abnor- 
mal at 1.1:1. In addition, the average stenotic tricuspid 
or&ice area of the early dogs was 1.6 + 0.3 sq em, compared 
wih L0 + 0.1 sq em in the group 1 dogs. We attribute this 
to a gradual and more equal distribution of the tricuspid 
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anulus on the purse-string suture, as well as to a slight 
loosening of the suture tie. Remarkably, all seven group 2 
dogs remained healthy throughout the postoperative peri- 
od even though RAPs were higher than LAPs, and tricus- 
pid valve gradients persisted in the presence of severe, 
fixed anatomic stenosis. 

Further experimental studies with more severe degrees 
of trieuspid valve stenosis, and a long-term observation at 
one or more than one year after the production of tricuspid 
stenosis are indicated to more clearly define the threshold 
for significant hemodynamic and clinical deterioration. 


Stefania Makohon provided technical assistance and care of the animals. 
Linda Musto prepared the histologic material. 
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Conservative management with accurate replacement of 
the components of chyle lost to the exterior is the initial 
and frequently sufficient approach. Under certain circum- 
stances surgical intervention is necessary. 

Certain general principles dictate the surgical manage- 
ment of the chylous syndromes. Any vessels with incompe- 
tent valves must be ligated; any obstruction must be 
relieved; areas of traumatic rupture must be closed; seep- 
age through the wall must be controlled by direct suture or 
by relief of the cause of increased intralymphatie pres- 
sure. 

Chylous lymphedema, which is a complication of lymph- 
edema of the lower extremities and is usually associated 
with megalymphaties, with or without obstruction of the 
thoracic duct, is treated by ligation of the incompetent 
lymphatic to prevent reflux and corrective surgical proce- 
dures applicable to lymphedema.” 

Cutaneous chylous fistulas secondary to incompetent 
megalymphatics are treated by ligation of these vessels, 
followed in some cases by excision of lymphatic-bearing 
skin.**-?7 

Chylous ascites is a rare condition that involves mostly 
infants and is treated nearly always conservatively. 
Repeated aspiration and a diet with medium-chain trigly- 
cerides are frequently curative.**?* Where ascites persists, 
pedal lymphography is used in an attempt to locate a site of 
fistulization into the peritoneum, and if such is found the 
lymph vessel is ligated surgically. 

Chyluria is seen mostly in the tropics secondary to 
filarial infestation. A course of antifilarial medication 
should precede other treatment. A persisting fistula is 
located by lymphography or retrograde pyelography.*'-*? If 
located in the kidney pelvis, stripping the hilar lymphaties 
is usually an effective means of controlling chyluria. A 
sclerosing solution instilled into the pelvis is less certain to 
obliterate the fistula. 

Chylothorax is the most common of the chylous syn- 
dromes. It results from leakage of chyle into the thorax 
from a break in the continuity of the thoracic duct due to 
trauma, iatrogenic or accidental, or from erosion.**-*> Occa- 
sionally ehyle seeps through pores in the duct wall, espe- 
cially in eases of thoracic-duct obstruction or lymphangiec- 
tasis involving the mediastinum. Chyle may also reflux 
into the lung and leak from its surface into the pleural 
space. Chylothorax is seen in all age groups in varying 
degrees of severity. In the mildest form, a few aspirations 
of chyle from the pleural space provides a cure. Recurrent 
accumulations of chyle are treated by complete evacuation 
of chyle via an inserted chest tube placed on negative 
suction and maintenance of the lung in an expanded 
position. Instillation into the pleural space of a sclerosing 
solution such as tetracycline may be effective in sealing the 
leak. Where there is leakage of chyle in amounts equal to or 
in excess of 1 mL/kg/hr body weight, the chyle compo- 
nents, fluid, electrolytes, protein (in the form of plasma or 
albumin), and fat (in the form of medium-chain triglycer- 
ides)" must be replaced in accurate measure. Further- 
more, the loss of large numbers of lymphocytes may create 
a serious drain on the T lymphocyte reserves and cause 
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immunosuppression.^ Should the loss of chyle persist, 
recovery and reinfusion of the T lymphocytes could be 
necessary (J. M. Dwyer, MD, PhD, oral and written com- 
munications, December 1980). 

If conservative measures to control the leakage of chyle 
fail after one week to ten days, or even sooner if the loss is 
massive, as was the case with one of our patients from 
whom 4,000 mL of chyle drained in a single day, then 
clearly it is unreasonable to continue with conservative 
treatment." The thoracic duct should then be ligated 
promptly. Cushing successfully closed a chylous ‘istula in 
the neck by ligation in 1898.‘? Lampson* in 1948 was the 
first to ligate the duct in the thorax to control chylothorax 
of an obscure origin. Most surgeons now agree that the 
duct to be ligated should be approached through the right 
side of the chest and ligated between T-8 and T-12 where it 
exists usually as a single trunk. In the first patient in 
whom we carried out this procedure in 1952, there was 
immediate cessation of leakage from the thoraeic duct, 
which had been injured at a higher level during division of 
a double aortic arch. Administration of olive oil by stomach 
tube, 2 to 3 mL/kg, the night before the operation was 
helpful in identification of the duct. The technique of 
thoracic-duct ligation is simple and has been described 
several times.?*** The temptation to expose the actual site 
of leakage in the mediastinum should be resisted as it is 
most difficult a few days after injury to the duct to 
identify and control the site of leakage in the operative 
area. Late complications of thoracic-duct ligation have 
been reported only in patients with cirrhosis of the liver*? 
and in patients with lymphangiectasis involving the 
lung.** 

Chylothorax secondary to obstruction due to primary or 
metastatic malignant invasion of the lymph nodes in the 
mediastinum may recede on specific radiotherapy or che- 
motherapy, but occasionally ligation of the duct is required 
to prevent accelerated inanition.***’ 

Injury to the thoracic duct or its tributaries is not an 
uncommon complication of radical neck dissection. If such 
has occurred, the duct is ligated securely. A chylous fistula 
manifested by distention of the wound or leakage through 
the suture line in the early postoperative period is unlikely 
to close spontaneously. In this case the neck wound should 
be widely opened and the leaking duct ligated.** When 
exploration is delayed, location of the exact site of leakage 
is made difficult by the inflammatory reaction in the 
wound. Packing the wound with an adjacent muscle flap 
may control the leak, but when it does not, the main 
thoracic duct must be ligated low in the thorax as described 
above. A lymph fistula occurring as the result of operation 
in other areas, the groin being the most common, may be 
controlled, after aspiration of the wound, by application of 
a compression bandage; after a few days if there is still 
leakage, the neck incision should be opened and the leaking 
vessel ligated. 

Long-term external fistulization of the terminal end of 
the thoracic duct for the purpose of depleting the lympho- 
cyte population was made possible with the advent of 
clot-resistant plastic tubing.* Lymphocyte depletion 
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Invited Editorial Comment 


Functionally, the RA is a reservoir. Atrial systole produces only 
a feeble propulsion of blood. Contraction of the RV restores 
pulsatile flow to the venous return. Until this decade, it was widely 
believed that RV contraction was essential to overcome resistance 
in the pulmonary circuit and permit pulmonary blood flow. 

In 1971, the experience of Fontan and Baudet demonstrated 
that the RV in patients with tricuspid atresia could be bypassed 
and pulmonary blood flow propelled only by atrial contraction 
could be maintained. 

What then is the purpose of RV contraction? There is no 
evidence that the regulation of blood flow through the lung is a 
mechanical rather than a neuromuscular process. The number of 
pulmonary capillaries through which blood will flow is dependent 
on and proportional to both the amplitude and frequency of the 
wave form imparted to the pulmonary fiow by contraction of the 
RV. It may well be that the regulation of pulmonary blood flow 
rather than the propulsion of blood is the principal function of the 
RV. 

Nonetheless, the failure of Fontan and Baudet to produce 
successful RV bypass in healthy dogs contrasted with their clinical 
success and suggested that atrial hypertrophy was essential to 
maintain a proper pressure gradient between the atria and thus 
provide the work essential to produce flow. Clinical studies with 
RV bypass also indicate that the preservation of an effective atrial 
systole is essential to the success of the RV bypass procedure. At 
present, the precise role of RA and RV in the maintenance and 
regulation of pulmonary blood flow both in health and disease 
remains incompletely understood. 

A number of ingenious reconstructive operations that greatly 
distort RA structure and RA function are now widely used for the 
correction of complex forms of congenital heart disease. Opera- 
tions designed to transpose ventricular inflow alter the size, shape, 
compliance, characteristics, contractile properties, and conduction 
systems of the RA. Operations that use the Fontan principle 
convert the atrium from a reservoir to a pulsating conduit 
(pump?). 

A more complete understanding of the long-term effect of these 
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alterations on the systemic venous circulation and the pulmonary 
circulation will depend on the appropriate design of clinical and 
laboratory experiments to correlate altered atrial structure anfi 
funetion with pathophysiology. 

The experiments performed by Morishita et al deal with RA 
hypertension produced by tricuspid valve stenosis. These experi- 
ments were suggested by the idea that a hypoplastic RV might be 
treated by the surgical relief of all RV outflow obstruction in 
combination with atrial septal defect closure to purposefully 
create RA hypertension. Such hypertension might drive a greater 
volume through the hypoplastic ventricle and thus promote a 
growth in RV size. The questions to be answered essentially are as 
follows: (1) Within what limits can the propulsioa function of RA 
be promoted without producing systemie venous decompensation? 
(2) What degree of RV inflow obstruction can be tolerated both 
chronically and aeutely without producing systemie organ dys- 
function? The answers to these same questions are similarly 
important to our understanding of the severe or long-term 
changes that follow operations for venous transposition and those 
using the Fontan principle. 

Morishita et al produced both acute and chron:e tricuspid valve 
stenosis in dogs by placing a purse-string suture around the 
tricuspid orifice. The string could be adjusted external to the 
heart. Acute preparations were studied by serial measurement of 
the diastolic gradient, the CO, and the SAP. The purse-string 
stenotic valve orifices and normal valve orifices were measured at 
the time of death of the dogs. Similar studies were performed at 
an average of 60 days in another group of degs with chronic 
tricuspid stenosis. Liver and spleen were examined histologically 
and weighed. Only mild forms of splanchnic congestion were 
found. Although the investigators narrowed the tricuspid ring to 
one eighth of its original area and demonstrated that this 
produced a severe reduction in CO and a severe increase in heart 
rate, the fact of the matter is that they produced cnly a rather mild 
form of tricuspid stenosis, as diastolic gradients across the steno- 
sis measured in long-term experiments were cnly 1.1 mm Hg. 
Furthermore, these measured gradients have litte meaning if not 
accompanied by CO measurements. No comparative data of 
preexperimental and postexperimental CO are provided. In long- 
term experiments, an estimate of original tricuspid size was made 
from a nomogram obtained from normal animals in which :he 
tricuspid area was positively correlated with the sum of the areas 
of the eaval orifices. However, caval orifices were measured at the 
end of long-term experiments and followed a period of RA 
hypertension, which might well have increased the size of the caval 
orifices and disturbed the relationships established for the nomo- 
gram. 

Thus, these experiments are incomplete and one wishes for 
much more comparative data, such as atrial volume, atrial pressure 
pulses, atrial muscle mass, CO, and conduction time. 

There is, of course, a good bit of value in determining the degree 
of systemic venous hypertension that will be tolerated without 
producing notable splanchnic organ dysfunction. Certain intra- 
atrial repairs for congenital cardiac malformation produce and, in 
fact, depend on a certain degree of systemic veneus hypertension. 
To answer this question, it is possible to desigm simpler experi- 
ments in which a very precise and very measurable degree of caval 
obstruction is produced, thus eliminating the variables of atrial 
volume and atrial work changes. 

The delineation of the relationships of norma: and altered RA 
structure and function to RV function, pulmcnary circulatory 
dynamics, and splanchnic organ function remains a formidable 
and exciting experimental challenge. 

CLARENCE S. WELDON, MD 


St Louis 


Stenosis—Morishita et al 


Tre- 


results in immunosuppression and permits prolonged sur- 
vival of transplanted tissue.'"^"^ There is reason for 
concern, however; immunosuppression induced by severe 
depletion of the lymphocytes may be permanent as cell 
replacement is uncertain after thymie activity has sub- 
sided in childhood (J. M. Dwyer, MD, PhD, oral and written 
communications, December 1980). There may thus be more 
susceptibility to infection, tumors, and other diseases 
influenced by cellular immunity. Lymphocyte depletion by 
fistulization, as by irradiation or use of antilymphocyte 
serum, is justified only if there is a vital organ at risk for 
which there is no mechanical substitute. 

Deliberate external fistulization of the thoracic duct by 
cannulation in the neck for the treatment of peritonitis, 
uremia, bleeding esophageal varices, and pancreatitis 
enjoyed limited popularity for a few years, but the proce- 
dure has now been abandoned in these conditions because 
relief of the pathologic process was only temporary and the 
technique for coping with the sometimes huge quantities 
of draining chyle was complex.” 

Chylopericardium is a rare lesion stemming probably 
from a reflux of chyle through a connection between 
thoracic duct and pericardium. It is treated surgically by 
low ligation of the thoracic duct and removal of the 
anterior portion of parietal pericardium. This has been 
curative when applied early.” 


Tumors and Cysts 


Tumors and cysts of the lymphatics compose the third 
group to be considered. Here are considered only tumors of 
the lymphatics, not of lymphoid tissue. Most are of congen- 
ital origin and are benign. 

It is unlikely that cystic lymphangiomas represent pro- 
liferating neoplasms; rather, they are probably a seques- 
tration of the primitive lymphatic anlage. It is possible 
that congenital lymphedema and certain cases of pulmo- 
nary and interstitital lymphangiectasis also fall into this 
group, representing congenital dysplasia of the lymphat- 
ies. Fonkalsrud,? who has had wide experience with these 
lesions, divides them into three groups: (1) lymphangioma 
simplex, consisting of small capillary-sized lymphatic chan- 
nels; (2) cavernous lymphangioma, consisting of dilated 
lymphatic vessels, often with fibrous adventitia; and (3) 
cystic lymphangioma, or hygroma, composed of endothe- 
lium-lined cysts of various sizes. These lesions may appear 
at birth or soon after, rarely regress spontaneously, and 
may cause marked disfiguration or even death from com- 
pression of vital structures. Treatment is by complete 
removal of the lesion in a single stage, though frequently 
this is not possible, particularly where the lesions are 
deeply invasive or close to vital structures. In some cases of 
single-chambered hygroma, aspiration of the cyst and 
replacement with sclerosing solution has resulted in oblit- 
eration of the cyst. 

Lymphangiectasis, a diffuse cystic dilation of lymphat- 
ies, may be a congenital dysplasia of the lymphatics, 
generalized or localized.*^* The majority of persons 
afflicted with congenital pulmonary lymphangiectasis are 
stillborn or die of acute respiratory failure early in life.*** 
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Chylothorax and chylous ascites sometimes accompany 
lymphangiectasis involving the lungs and mesentery. 
Where the lesions are localized, one may be able to unroof 
the cysts or totally excise them.” In the case of a single 
cluster of cysts, complete excision in one stage is some- 
times possible. Obliteration of multiple cysts by instillation 
of a sclerosing solution is rarely successful. 

Cyst of the thoracic duct is a rare lesion; to my knowl- 
edge, only eight have been reported.** Symptoms are 
related to pressure on adjacent structures. Lymphangiog- 
raphy confirms the presence of a cyst. Treatment is 
removal of the cyst, with ligation of the thoracic duct above 
and below the cyst. Chylous cysts of the mesentery have 
also been reported and treated by excision.?? 

Lymphangiomyoma is a benign neoplasm or malforma- 
tion occurring almost exclusively in middle-aged women. It 
is believed to be of multifocal origin, probably of hamar- 
tomatous nature.***' It is characterized by proliferation of 
smooth muscle in the walls of the lymph nodes, lymphatic 
vessels, and the large veins, sometimes accompanied by 
thrombosis. The thoracic duct is commonly involved, and 
there is an almost constant association with chylothorax 
and occasionally with chyle in the pericardium** and peri- 
toneum.* The pulmonary pathology, which may be local- 
ized or diffuse, consists of lymphangiectasis with fine 
cystic honeycombing and proliferation of smooth muscle. 
Progressive dyspnea and expectoration of chyle have been 
reported. The treatment is symptomatic, with aspiration or 
pleurodesis to control chylous pleural effusion.** Where the 
disease in the lung is circumscribed, excision may be 
curative.” Ligation of the thoracic duct may worsen the 
respiratory insufficiency by increasing distention of the 
interstitial intrapulmonary lymphaties.**-^ 

Primary malignant tumors of the lymphatics are proba- 
bly always angiosarcomas. The fact that they invariably 
occur in lymphedematous tissue and are invariably fatal is 
yet another reason for an aggressive approach in the 
control of lymphedema.. ‘Pp308-313) 
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Estradiol Receptor-binding Protein in Head 


and Neck Neoplastic and Normal Tissue 


Agostino Molteai, MD, PhD; Raymond L. Warpeha, MD, PhD; Loredana Brizio-Molteni, MD; Ellen M. Fors, MS 


* Estradiol (E.) receptor-binding protein was measured in 42 
neoplasms and nermal tissues from the head and neck region. 
Tissues with high E. receptor protein content included normal 
skn and norma mucosa of the nose and the floor of the mouth 
and of the parctic and submandibular salivary glands. Two of 
four papillary carcinomas of the thyroid, three of five pleomor- 
phic adenomas of «he parotid, four of six squamous cell carcino- 
mes of the oral zavity, one angofibroma of the nose, and an eye 
(sclera) mefaneme also had a high content of E.-binding protein. 
The demorstrasoa of estrogen receptors in these neoplasms 
may indicate thzt tnese tumors 3lso, as many breast lesions, may 
be hormone-dependent. If this is correct, an appropriate hormon- 
al treatment may influence the:r biological evolution. 

(Arch Surg 196:*07-210, 1983) 


TT presense of specific hormone receptors on or within 
a malignant cell may indicate potential dependence of 
the cell on a spezific hormoae. Therefore, modification of 
hormonal syn-hesis and secretion could influence and 
possibly arrest the development of neoplastic cells. This 
theory is valicated by studies of breast carcinomas that 
demonstrated the hormonal dependence of many of these 
neeplasms.’* In addition, measurement of the hormonal 
receptors in breast carcinomas has led to the development 
of antihormoral treatments that greatly improve the 
prognosis. It has been established that many neoplasms 
other than those of the breast have hormone-receptor 
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proteins; specifically, renal cell carcinoma,’ melanoma, * 
colon carcinoma,” prostatic cell carcinoma, carcinoid," 
and acinar pancreatic carcinoma.” The biological evolution 
of these neoplasms in relation to receptor content is less 
known. Moreover, yet to be defined is the relation of 
hormone-binding content to prognostic criteria. 

The presence of estradiol (E;)-binding proteins in pan- 
creatic tumors and in normal human and rat panereas'*""' 
led us to verify the presence of the same proteins in the 
salivary glands, especially the parotid, whose histologic 
similarities to the pancreas are well known. Our stady was 
also extended to other neoplasias of the head and neck as 
well as to normal skin of the region since preliminary 
reports” suggested possible estrogen binding in some of 
them. 


MATERIALS AND METHODS 


An adequate portion of the freshly excised tumor was trimmed 
of extraneous material immediately after excision, frozen, and 
stored at —80 °C in a deep freezer (Reveo Corp) until the 
E.-binding activity could be measured. The method of Jensen et 
al, which uses sucrose gradient and ultracentrifugation, was 
employed. Results are expressed in femtomoles of tritium-labeled 
17-£-bound estradiol per milligram of cytosol protein. Two types of 
receptor subunits were observed at the 8S and 4S region of the 
sucrose gradient. All determinations were performed no later than 
ten days after excision. A correlation has been derived fer breast 
neoplasms between the estrogen receptor content of the tumor 
and the response to hormonal treatment. Most investigators 
accept that tumors with an E, receptor content of 5 fmole/mg of 
cytosol protein in premenopausal women and 10 fmole/mg of 
cytosol protein in postmenopausal women have a better chance of 
being influenced by hormonal treatment' and therefore have a 
better prognosis. Tumors with E, receptor levels above these 
values have been defined as positive; those with E, receptor levels 
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Table 1.—Distribution of Specimens in Relation to 
Their Estradiol Receptor Content 


Estradiol Receptor Concentrations, No. (96) of 
fmole/mg of Cytosol Protein* Specimens (N = 42) 
<3 12 (28) 


*In three specimens (8%), cytosol protein determinations were not done, 
but binding activity (as femtamoles per gram of fresh tissue) was pres- 
ent. 









below these values have been defined as negative. The same 
criteria cannot be applied yet to head and neck tumors because it is 
not clear whether they are also hormone-dependent. Values of 3 
fmole/mg of cytosol protein or above, however, indicate that 
E.-binding protein is measurable; this value would rule out 
artifacts that result from inadequate methodology. The distribu- 
tion of specimens in relation to their E, receptor content is given 
in Table 1. 

Forty-two estrogen receptor determinations were performed. 
Twenty-four specimens were from men; 18 specimens were from 
women. The patients ranged from 24 to 80 years of age. No 
samples were collected from pregnant women. Our observations 
were carried out in neoplasms from thyroid (six), parotid gland 
(five), oral and nasal cavity (11), parathyroid (two), larynx (one), 
and melanoma (three). It was also possible to determine E.- 
binding activity on the following normal tissues: thyroid (two); 
salivary glands: parotid (two), submandibular (one), sublingual 
(one); oral mucosa (four); nasal mucosa (two); and skin from the 
cheek (two). The histologic classification of the neoplasms is given 
in Table 2. 


RESULTS 


Samples are classified by geographic origin either from 
an organ or from a region of the head and neck. Eleven of 
the 42 samples (26%) had no measurable binding activity 
(Table 1). In 12 samples (28%), the E, receptor concentra- 
tion was less than 3 fmole/mg of cytosol protein, an 
amount below the cutoff point. Eleven (26%) had values 
between 3 and 10 fmole/mg of cytosol protein; five (12%) 
were above 10 fmole/mg of cytosol protein. This value is 
seen usually in normal and neoplastic ovarian and uterine 
tissue as well as in E;-positive breast neoplasms of post- 
menopausal women.** In three samples collected at the 
beginning of the study, E, binding was expressed only as 
femtomoles per gram of fresh tissue, while the cytosol 
protein content was not determined. However, all three 
samples had high binding activity (Table 2). In summary, 
estrogen receptor proteins were measured with assurance 
in 19 (4596) of the 42 specimens (Table 1). There was no 
correlation between E,-binding protein levels and sex or 
age. In men, E, levels above 3.0 fmole/mg of cytosol 
protein were present in 12 of 24 samples, while in women, 
the number was seven of 18 samples. 

Although we report separately in Table 2 the values of 4S 
and 8S fraction activity, we will not comment extensively 
on the differences in each case since their meaning for all 
of these neoplasms, contrary to what is known for breast 
carcinomas, is not clear. Yet, as a general rule, we have not 
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found in our tumors the predominance of the 8S fraction 
when the total binding activity was very high, as Stedman 
e 


et al' have reported. a 


Thyroid and Parathyroid Glancs 


The data in Table 2 indicate that a measurable amount of 
E.-binding protein is present in two of four cases of 
papillary thyroid carcinoma. Very low binding activity or 
no binding activity at all was found in normal thyroid 
tissue as well as in two metastatic adenocareinomas of the 
thyroid, one derived from the colon and the other from the 
lung. Two parathyroid neoplasms were also negative for 
binding activity. 


Salivary Glands 


Normal parotid and submandibular glands contained 
quite elevated E.-binding receptor sites, while no activity 
was found in a sublingual gland (Table 2). High binding 
activity, with values above those usually found in positive 
breast cancers, was also found in two of five pleomorphic 
adenomas of the parotid. 


Normal Mucosa and Neoplasias 
of Oral and Nasal Cavities 


High E;-binding activity was found in nine of 17 speci- 
mens examined (Table 2). Two of three specimens of 
normal mucosa of the floor of the mouth and two specimens 
of normal nasal mucosa had a high content of E. receptors. 
No binding activity was found in a fragment of normal 
tongue tissue. Four of eight specimens of squamous cell 
carcinoma of the floor of the mouth had elevated receptor- 
binding protein content. In two patients, both the normal 
mucosa of the floor of the mouth and the neoplastic tissue 
of the same area had high levels of E, receptors. No 
correlation was found between the content in estrogen 
receptors and the degree of dedifferentiat:on of the neo- 
plasms at histologic examination. One of tane two angiofi- 
bromas of nasal mucosa had measurable E.-binding activi- 


ty. 


Melanomas, Carcinoma of Larynx, 
and Normal Cutaneous Tissues 
From Head and Neck 


Elevated estrogen receptor levels were fcund in a mela- 
noma of the eye (sclera). Two melanomas of the face did 
not have binding activity. A squamous cell carcinoma of 
the larynx showed extremely low binding activity. Two 
specimens of normal cheek skin from a postmenopausal 
woman had a detectable amount of E,-bincing protein. 


COMMENT 


Several head and neck tumors of our series presented 
high levels of estrogen receptor protein. This includes a 
large selection of neoplastic and normal tissues, not limited 
to the thyroid gland as some preliminary reports of other 
authors indicated.’ Of particular interest in our study is the 
result of the estrogen-binding activity of the parotid gland. 
Two primary tumors (pleomorphie adenomas) (Table 2) 
yielded a very high content of hormone receptor protein, 
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Limiting the clinical 
complications of 
serious intra-abdominal 
infections 












Acute appendicitis — 





SD 


In virtually all intra-abdominal 
infections, there is a recurring 
group of three anaerobes that are 
seen either singly or in combination, 
often mixed with aerobes. 

This triad, composed of 
Bacteroides fragilis, clostridia, and 
anaerobic cocci (particularly pepto- 
streptococci and peptococci) may 
complicate perforating appendicitis, 
abdominal trauma, and penetrating 
wounds. 


Complications of B. fragilis 
Complications such as thrombophle- 
bitis, intra-abdominal abscess, and 
wound dehiscence may be explained 
by unique virulence factors elabo- 
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rated by B.fragilis —the anaerobe 
most frequently encountered in 
anaerobic bacteremia and intra- 
abdominal sepsis. 


Specific virulence factors 

A capsular polysaccharide on the 
outer membrane of B. fragilis 
appears to differentiate it from other 
Bacteroides species. Experiments in 
animals have demonstrated that this 
polysaccharide alone can cause 
abscess. Other virulence factors pro- 
duced by Bacteroides are heparinase 
and collagenase, which contribute to 
thrombophlebitis and wound 
dehiscence. Additional virulence 
factors that may enhance the patho- 
genicity of B. fragilis are lipases, pro- 
teases, nucleases, 4-lactamases, and 
superoxide dismutase. 


Intestinal anastomotic leak 


o. 


Clinical 
complications: 
penetrating 
abdominal 
wounds 

In a prospective, 
randomized study at 
Cook County Hospital, 
Chicago, 100 patients who had 
penetrating abdominal wounds 
with spillage of bowel contents were 
given kanamycin (0.5 g q12h) and 
either clindamycin (600 mg q6h) or 
cephalothin (3 g q6h).! The clinda- 
mycin/kanamycin-treated group 
showed significantly fewer 

episodes of septicemia or intra- 
abdominal sepsis (see Table 1). 

The higher complication rate in the 
cephalothin/kanamycin group was 
the result of infections due to 












Findings 


Fraction, 
fmole/g of Tissue 


Cytosol, 
fmole/mg 
of Protein 





Thyroid gland 
10/19/78 F Normal thyroid 15 0 15 0.13 
5/29/75 M Normal thyroid 15 20 35 0.8 
8/5/76 M Papillary carcinoma of thyroid 9 300 309 7.2 
9/8/75 F Papillary carcinoma of thyroid 10 247 257 4.5 
6/13/78 F Papillary carcinoma of thyroid 0 0 0 0.0 
6/29/78 F Papillary carcinoma of thyroid 0 51 51 0.6 
9/10/75 M Adenocarcinoma of thyroid, 13 0 13 0.4 
rretastatic from colon 
Salivary glancs 
6/19/78 M Normal submandibular salivary gland 211 27 238 5.0 
12/19/78 F Normal sublingual salivary gland 0 0 0 0.0 
11/16/79 F Normal parotid gland 127 2,223 2,350 45.7 
4/28/B0 M Normal parotid gland 88 196 284 9.8 
3/30/79 F Pleomorphic adenoma of parotid* 12 38 50 2.0 
11/10/79 F Pleomorphic adenoma of parotid 137 293 430 9.4 
11/16/79 F Pleomorphic adenoma of parotid 172 2,081 2,253 88.8 
6/16/78 F Pleomorphic adenoma of parotid* 0 0 0 0.0 
4/24/80 M Plecmorphic adenoma of parotid 0 0 0 0.0 
Mouth mucosa, ftoor of mouth, and oral cavity 
1/21/80 M Normal mucosa, floor of mouth 101 0 101 7.6 
5/10/79 M Normal mucosa, floor of mouth 0 0 0 0.0 
11/10/79 M Normal mucosa, floor of mouth 253 68 321 21.8 
1/21/80 M Squamous cell carcinoma, floor of mouth 96 960 1,056 32.2 
5/10/79 M Squamous cell carcinoma, floor of mouth 0 40 40 7.9 
2/29/78 F Squamous cell carcinoma, oral cavity 0 60 60 1.1 
2/8/79 M Squamous cell carcinoma, floor of mouth 42 187 229 5.6 
11/10/79 M Squamous cell carcinoma, floor of mouth 0 0 0 0.0 
4/6/79 F Normal mucosa and muscular tissue, 0 0 0 0.0 
tongue 
4/6/79 F Squamous cell carcinoma (well differen- 0 155 155 6.6 
tiated), tongue 
8/10/77 M Squamous cell carcinoma, maxilla 0 44 44 0.6 
6/10/78 F Squamous cell carcinoma, maxilla 0 0 0 0.0 
Nasal mucosa 
10/6/75. M Angiofibroma 0 0 0 0.0 
Angiofibromat 0 0 0 0.0 
11/4/75 M Normal nasal mucosa 0 220 220 
Norrral nasal mucosat 20 157 177 
7/14/76 M Angiofibroma, nasopharynx 71 39 110 
?arathyroid 
12/14/76 F Parathyroid adenoma 0 67 67 1.6 
9/11/75 M Squamous cell carcinoma with metastasis 0 5 5 0.1 
to parathyroid 
Miscellaneous: 
1/23/80 F Normal skin, right cheek 148 90 238 14.2 
1/26/80 F Normal skin, left cheek 116 0 116 3.4 
3/27/79 M Laryngeal squamous cell carcinoma 37 0 37 0.9 
12/28/79 M Melanoma, eye (sclera) 90 239 329 9.4 
8/6/76 M Malignant melanoma, face Fi 27 34 0.8 
10/14/77 M Malignant melanoma, face 0 0 0 0.0 
*Recurrent. 


TSame sampie frem different region. 


anc two reeurrent neoplasms, histologically similar, 
showed low bindirg capacity. This could lead to a specula- 
tiom regarding the relationship between E.-binding activi- 
ty and the grade ef malignancy. The presence of estrogen 
receptors has been reported in normal skin? while our 
stuéies are the first demonstration, to our knowledge, of 


these receptors in the mucosa of the oral and nasal cavities 
and in a large percentage of squamous cell carcinomas of 
the mouth. Embryologic affinity of epithelial cells of the 
oral cavity, skin, and breast from common ectodermic 
derivation"? could explain the presence of E, receptors in 
these tissues. 
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Acute colonic 
diverticulitis 


anaerobic bacteria alone ora 
mixture of aerobes and anaer- 
obes (see Table 2). 


The cost of morbidity 


B. fragilis was associated with com- 
plications in a majority of 335 
patients with perforating 
! appendicitis.’ A retrospective 
review showed that these com- 
plieations caused longer and 


more costly hospital stays and 
greater morbidity. 


Limiting complications 

In intra-abdominal infections, these 
data suggest that early, aggressive 
treatment with an antibiotic effec- 
tive against anaerobes—especially 
against PB. fragilis with its unusual 
virulence factors—may decrease 
morbidity and limit potentially life- 
threatening complications. 


'Thadepalli H, et al: Abdominal trauma, anaerobes, and 
antibiotics. Surg Gynecol Obstet 137:270-276, 1973. 


“Scher KS, Cail JA: The continuing challenge of perforating 


appendicitis. Surg Gynecol Obstet 150:535-538, 1980. 


See next page for brief summary 
of prescribing information. 


Table 1.—Septic Complications in Patients with Traumatic Abdominal Injury* 


Cephalothin / Kanamycin CIS S / ee iit 
(n= 52» (n= 


Table 2.— Number of Anaerobe-Associated Infectious Complications in Patients with 
Traumatic Abdominal Injury* 










Septic complications 
Septicemia 
Intra-abdominal abscesses 


Total complications 









* Adapted from Thadepalli et al.’ 








Clindamycin / Kanamycin 
(n = 48)f 


Cephalothin / Kanamycin 
(n — 52) 


Mixed aerobes and anaerobes 6 
Anaerobes 5 


* Adapted from Thadepalli et al.’ 





*Dosage was 3 g cephalothin IV. q6h and 0.5 g kanamycin I.M. q12h or 600 mg Cleocin 
Phosphate |V. q6h and 0.5 g kanamycin I.M. q12h. 


If significant diarrhea or colitis 
occurs during therapy, this antibiotic 
should be discontinued (see WARN- 
ING box).A summary of prescribing 


information for Cleocin Phosphate— 
used in the treatment of serious 
infections due to anaerobic patho- 
gens—can be found on the following 


page. 





In serious 
intra-abdominal infections... 
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If it may be logical to find receptors in organs that are 
sources of estrogen or in target organs of the same 
hormones such as ovaries, uterus, or breast," it is still a 
matter of speculation why, outside of this group, only 
certain tumors or organs rather than others have receptors 
in these hormones. Perhaps it is not merely coincidental 
that most of these tissues (kidneys, pancreas, salivary 
glands) are involved in water and electrolyte metabolism 
as well as in secretory activity. Sandberg and Rosenthal" 
have suggested for the justification of estrogen receptors 
in normal pancreas that their presence and the hormonal 
activity of the estrogens is necessary for the control of 
cellular electrolytes and water exchanges. In fact, 
E.-binding activity is seen in experimentally induced 
acinar tumors of the pancreas but not in ductal neo- 
plasms. Several explanations may be valid in different 
conditions. Keshgegian and Wheeler" reported estrogen 
receptor protein in two cases of malignant carcinoid tumor. 
They suggest that, in this case, the E.-binding protein may 
represent a repression of genes producing ectopic hor- 
mones since malignant melanomas, another type of neo- 
plasm with occasional high levels of E,-binding protein, 
and carcinoid have similar putative cells of origin in the 
cells capable of secretion of polypeptide hormones. These 
cells are also known as APUD cells for their ability to take 





up biogenic amines (amine precursor wptake decarboxyla- 
tion). 

If little is known about the reasons for the presence of 
E;-binding proteins in many normal tissues and neoplasms, 
even less is known about the biologic evolution of these 
neoplasms in relation to their E, receptor content other 
than in neoplasms of the breast and female reproductive 
organs. For renal cell carcinomas and malignant melano- 
ma, although there is a basis for occasional response to 
hormone therapy, the data collected thus far are few and 
ineonclusive.*?^' Moreover, on the basis of experience with 
breast neoplasias,‘ analysis for progesterone or prolactin 
and androgen receptors should also be of interest since the 
presence of these other hormone receptors contributes to 
enhance the probabilities of good response to hormonal 
treatment. The information collected on all of these neo- 
plasms and the experience with breast malignancies sug- 
gest we should continue to test for hormone eontrol even in 
neoplasms of other areas of the body, even if the evidence 
for appropriate treatment of them according to their 
endocrine profile is still limited. Their classification on this 
basis may become a useful tool in their prognosis and 
treatment. 


George Speck helped determine estradiol receptor activity. Ruth Hender- 
son helped prepare the manuscript. 
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Cleocin Phosphate ren: SOLUTION 


(clindamycin phosphate injection, USP) 


FOR INTRAMUSCULAR AND INTRAVENOUS USE 


WARNING 
Clindamycin therapy has been associated 
with severe colitis which may end fatally. 
Therefore, it should be reserved for serious 
infections where less toxic antimicrobial 
agents are inappropriate, as described in the 
INDICATIONS section. It should not be used 
in patients with nonbacterial infections, such 
as most upper respiratory tract infections. 
Studies indicate a toxin(s) produced by Clos- 
tridia is one primary cause of antibiotic-asso- 
ciated colitis. Cholestyramine and colestipol 
resins have been shown to bind the toxin in 
vitro. See WARNINGS section. The colitis is 
usually characterized by severe, persistent 
diarrhea and severe abdominal cramps and 
may be associated with the passage of blood 
and mucus. Endoscopic examination may 
reveal pseudomembranous colitis. 

When significant diarrhea occurs, the drug 
should be discontinued or, if necessary, con- 
tinued only with close observation of the 
patient. Large-bowel endoscopy has been 
recommended. 

Antiperistaltic agents such as opiates and 
diphenoxylate with atropine (Lomotil) may 
prolong and/or worsen the condition. Vanco- 
mycin has been found to be effective in the 
treatment of antibiotic-associated pseudo- 
membranous colitis produced by Clostridium 
difficile. The usual adult dosage is 500 mg of 
vancomycin orally every 6 hours for a period 
of 7 to 10 days. 

Diarrhea, colitis, and pseudomembranous 
colitis have been observed to begin up to sev- 
eral weeks following cessation of therapy with 
clindamycin. 


Each ml contains: 
clindamycin phosphate 


enuvalent to «6 Lue peer Ihn 150 mg 

clindamycin base 
bans sicdhol 11. es oon xr a speeded 5 mg 
OSOORIn ede... seem rere 0.5 mg 
Weisrforinmieecton Jui Rp do void d qs 


When necessary, pH adjusted with NaOH 
and/or HCl. 


Indications: Clindamycin is indicated in the treat- 
ment of serious infections caused by susceptible 
anaerobic bacteria. 

Clindamycin is also indicated in the treatment 
of serious infections due to susceptible strains of 
streptococci, pneumococci, and staphylococci. 
Its use should be reserved for penicillin-allergic 
patients or other patients for whom, in the judg- 
ment of the physician, a penicillin is inappropriate. 
Because of the risk of colitis, as described in the 
WARNING box, before selecting clindamycin the 
physician should consider the nature of the infec- 
tion and the suitability of less toxic alternatives 
(eg, erythromycin). 

Anaerobes: Serious respiratory tract infections 
such as empyema, anaerobic pneumonitis, and 
lung abscess; serious skin and soft tissue infec- 
tions; septicemia; intra-abdominal infections such 
as peritonitis and intra-abdominal abscess (typi- 


intra-abdominal infections... 


Cleocin Phosphate 


(clindamycin phosphate injection, USP) 
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cally resulting from anaerobic organisms resident 
in the normal gastrointestinal tract); infections of 
the female pelvis and genital tract such as endo- 
metritis, nongonococcal tubo-ovarian abscess, 
pelvic cellulitis, and postsurgical vaginal cuff 
infection. 

Streptococci: Serious respiratory tract infec- 
tions; serious skin and soft tissue infections; 
septicemia. 

Staphylococci: Serious respiratory tract infec- 
tions; serious skin and soft tissue infections; septi- 
cemia; acute hematogenous osteomyelitis. 

Pneumococci: Serious respiratory tract 
infections. 

Adjunctive Therapy: In the surgical treatment of 
chronic bone and joint infections due to suscepti- 
ble organisms. Indicated surgical procedures 
should be performed in conjunction with antibi- 
otic therapy. 

Bacteriologic studies should be performed to 
determine the causative organisms and their sus- 
ceptibility to clindamycin. 

Contraindications: History of hypersensitivity to 
clindamycin or lincomycin. 

Warnings: See WARNING box. Studies indicate a 
toxin(s) produced by Clostridia is one primary 
cause of antibiotic-associated colitis. Cholestyra- 
mine and colestipol resins have been shown to 
bind the toxin in vitro. Mild cases of colitis may 
respond to drug discontinuance alone. Moderate 
to severe cases should be managed promptly 
with fluid, electrolyte, and protein supplementa- 
tion as indicated. Vancomycin has been found to 
be effective in the treatment of antibiotic-asso- 
ciated pseudomembranous colitis produced by 
C. difficile. The usual adult dosage is 500 mg of 
vancomycin orally every 6 hours for a period of 7 
to 10 days. Systemic corticoids and corticoid 
retention enemas may help relieve the colitis. 
Other causes of colitis should also be considered. 

A careful inquiry should be made concerning 
previous sensitivities to drugs and other allergens. 
Antagonism has been demonstrated between 
clindamycin and erythromycin in vitro. Because of 
possible clinical significance, these two drugs 
should not be administered concurrently. 

Usage in Pregnancy: Safety for use in preg- 
nancy has not been established. 

Usage in Newborns and Infants: When 
clindamycin phosphate is administered to new- 
borns and infants, appropriate monitoring of 
organ system functions is desirable. 

Nursing Mothers: Clindamycin has been 
reported to appear in breast milk in the range of 
0.7 to 3.8 mcg/ml. 

Usage in Meningitis: Since clindamycin does 
not diffuse adequately into the cerebrospinal fluid, 
the drug should not be used in meningitis. 

SERIOUS ANAPHYLACTOID REACTIONS 
REQUIRE IMMEDIATE EMERGENCY TREAT- 
MENT WITH EPINEPHRINE. OXYGEN AND 
INTRAVENOUS CORTICOSTEROIDS SHOULD 
ALSO BE ADMINISTERED AS INDICATED. 
Precautions: Review of experience to date sug- 
gests that a subgroup of older patients with asso- 
ciated severe illness may tolerate diarrhea less 
well. When clindamycin is indicated in these 
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patients, they should be carefully monitored for 
change in bowel frequency. Prescribe with cau- 
tion in individuals with a history of gastrointestinal 
disease, particularly colitis. 

Do not inject intravenously as an undiluted 
bolus; infuse as directed in package insert. Indi- 
cated surgical procedures should be performed 
in conjunction with therapy. Patients with very 
severe renal disease and/or very severe hepatic 
disease accompanied by severe metabolic aber- 
rations should be dosed with caution and serum 
clindamycin levels monitored during high-dose 
therapy. 

Prescribe with caution in atopic individuals. 
During prolonged therapy, periodic liver and kid- 
ney function tests and blood counts should be 
performed. Use may result in overgrowth of 
nonsusceptible organisms, particularly yeasts. 
Should superinfection occur, adjust therapy as 
Clinical situation dictates. Clindamycin has been 
shown to have neuromuscular blocking proper- 
ties that may enhance the action of other neuro- 
muscular blocking agents. Use with caution in 
patients receiving such agents. 


Adverse Reactions: Gastrointestinal: Abdominal 
pain, nausea, vomiting, and diarrhea. (See 
WARNING box.) Hypersensitivity Reactions: 
Maculopapular rash and urticaria have been 
observed. Generalized mild to moderate morbilli- 
form-like skin rashes are the most frequently 
reported of all adverse reactions. Rare instances 
of erythema multiforme, some resembling 
Stevens-Johnson syndrome, have been asso- 
ciated with clindamycin. A few cases of anaphy- 
lactoid reactions have been reported. If a 
hypersensitivity reaction occurs, the drug should 
be discontinued. The usual agents (epinephrine, 
corticosteroids, antihistamines) should be avail- 
able for emergency treatment of serious reactions. 
Liver: Jaundice and abnormalities in liver function 
tests have been observed during clindamycin 
therapy. Hematopoietic: Neutropenia, eosino- 
philia, agranulocytosis, and thrombocytopenia 
have been reported; no direct etiologic relation- 
ship to concurrent clindamycin therapy has been 
made. Local Reactions: Pain, induration, and 
sterile abscess have been reported after intra- 
muscular injection, and thrombophlebitis after 
intravenous infusion. Reactions can be minimized 
or avoided by giving deep intramuscular injec- 
tions and avoiding prolonged use of indwelling 
intravenous catheters. Musculoskeletal: Rare 
instances of polyarthritis have been reported. 
How Supplied: Available as sterile solution with 
each ml containing clindamycin phosphate equiv- 
alent to 150 mg clindamycin base. Ampoules of 2 
and 4 ml. 

Caution: Federal law prohibits dispensing without 
prescription. MED B-8-S 
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Po-ytetrafluoroethylene 
for Microarterial Prosthetic Grafts 


Gardon E. Derr:an, MD, O. Howard Reichman, MD 


® PolyetraflLoroethylene (PTFE) grafts can successfully be 
used as a micrevascular prosthetic grafting material in rats with 
patency -esults of 90%. There was not a significant difference 
between patency percentages obtained with the PTFE grafts in 
comparison wit» autologous vein grafts. Excellent patency was 
achievec at 40 cays for all of the interposition grafts in this study. 
Aspirin od diperidamole did not improve patency. 

tArch surg 176:211-216, 1981) 


ee advancements in the field of microsurgery have 
created tae need for a satisfactory graft material for 
microarwrial substitution. The ideal graft material has not 
ye: beer devebped and, to date, the autologous vein graft 
has bees usee in microvascular surgery with excellent 
elinical =sults*-> However, there are situations in which a 
readily zvailakle synthetic graft material would be most 
advanta-eous. A prosthetic vascular graft could be used 
during raultipE grafting procedures, as encountered dur- 
ing digital repantation, and during cerebral revasculariza- 
tim ope-ations. It could potentially be used for distal 
revascul-rization of an ischemic extremity as well. 

In this experiment, expanded microporous polytetra- 
fluoroetFylene (PTFE), with a 1-mm internal diameter, 
was usec for interposition grafting in rat femoral arteries. 
The pat=ney -esults in these prosthetic microvascular 
grafts w=re compared with those obtained with the use of 
l-mm aucologous vein grafts in the same animals.’ 

The ue of aatiplatelet medications has been advocated 
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for improvement of patency in microvascular grafting.'*^ 
These medications have also been recommended for use in 
arterial grafting that uses PTFE prosthetic grafts." The 
second part of this experiment was designed as a random- 
ized double-blind study comparing the patency results of 
both PTFE and autologous vein grafts in rats treated with 
a combination of aspirin and dipyridamole with those in 
rats receiving a placebo. 


MATERIALS AND METHODS 
Animal Groups 


The rats were divided into two groups: group A received a 
placebo solution similar in volume and color to the experimental 
medications, and group B rats were fed a combination of aspirin, 
50 mg/kg/day, and dipyridamole, 5 mg/kg/day. The rats were 
randomly distributed on a weekly basis, such that the experiment 
was performed in a double-blind fashion. The surgeon was un- 
aware as to whether the rats had received the medications or a 
placebo at the time of the operation. Medications were given twice 
daily by gavage feeding tube to assure compliance. The feedings 
were started four days preoperatively and were continued until 
conclusion of the experiment. Salicylate levels were determined 
two hours after feeding to reassure that adequate circulating 
blood levels had been attained. 


Operative Technique 


Twenty-one male Wistar rats, weighing 475 to 525 g each, with 
femoral artery diameters of approximately 1 mm were anesthe- 
tized with intraperitoneally (IP) administered pentobarbital, 30 
mg/kg. Sterile technique was employed, with the instruments 
soaked in povidone-iodine after each use. Ten minutes prior to 
surgery, each rat received erythromycin gluceptate, 10 mg/kg, IP. 
The incision was made parallel to the inguinal ligament. At the 
midportion of the femoral artery, a 2-mm segment of vessel was 
resected between the profunda femoris and the superficial epigas- 
tric branches. Each rat had a graft interposed into each femoral 
artery (Fig 1). Polytetrafluoroethylene (Gore-Tex) synthetic 
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Arterial Reconstructive Surgery 


for Renovascular Hypertension 


Pierre Lagneau, MD, Jean B. Michel, MD 


e Many hypertensive patients with renal artery stenosis and 
abnormal findings on renin angiotensin assay can be cured or 
markedly improved by renal artery surgery. Because the mortal- 
ity is low, we think that patients whose blood pressures are 
resistant to medical management should be examined carefully 
for renal artery stenosis as the cause of their hypertension. If 
such a lesion is found, many of these patients can expect to 
enjoy a good clinical response from renal artery reconstruction. 
Those patients who do not have satisfactory results from the 
surgical correction should undergo aggressive reevaluation to 
detect any correctable anatomic defects. 

(Arch Surg 1981;116:999-1002) 


enal revaseularization is difficult surgery of a complex 
disease. This report describes our experience with 109 
renal artery reconstructions in 97 patients. It correlates 
preoperative evaluations, surgical procedures, and the 
results of long-term follow-up. 


MATERIALS AND METHODS 


One hundred nine renal artery reconstructions were performed 
on 97 patients between January 1976 and December 1979 at 
Hospital Saint-Michel, Paris. Follow-up ranged from six months to 
48 months, with an average of 23 months. There were 64 male and 
33 female subjects in the series, with an average age of 43 years 
(Fig 1). 

The cause of the renal artery stenosis was atherosclerosis in 56 
patients (50 male and six female), fibrodysplasia in 37 patients (12 
male and 25 female), and Takayashu's disease in four patients 
(two male and two female). 

Initial clinieal and laboratory evaluation was directed toward 
identification of the factors associated with hypertension. Specific 
data regarding the duration and quality of hypertension were 
sought through routine history and physical examination. Blood 
pressures (BPs) were measured on several occasions, and all 
patients had diastolic pressures over 115 mm Hg while receiving 
medical therapy (Table 1). 

All patients underwent ECG, retinal artery evaluation, chest 
roentgenography, and intravenous pyelography (IVP). The results 
of IVP were suggestive of renal artery stenosis in 84% of the 
patients, and it was used as the initial screening test. It was 
positive more often in patients with atherosclerosis than in those 
with fibrodysplasia. Findings from IVP are summarized as fol- 
lows: positive, 82 patients; difference in renal length (1.5 em), 72; 
positive washout, 55 of 74; no visualization, five; and normal, 15. 
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The relationship of serum creatinine level to the underlying 
renal artery disease is as follows: 


Increased Level, Mean Value, 


No. of Patients umole/L 
Fibrodysplasia 5 149 — 14 
Atherosclerosis 28 165 = 18 
Takayashu’s 0 ee 
disease 


The normal value is less than 110 wmole/L. 

The renin angiotensin system was assessed by peripheral 
plasma renin activity in the upright position in 58 patients and by 
bilateral renal vein renin ratios in 62 patients. The saralasin 
infusion test was performed in 33 patients (Table 2). Table 3 
shows the results of preoperative arteriography. Thirty-seven 
patients had bilateral stenoses, 54 had unilateral stenoses, and six 
had chronic total occlusions. The histopathologic classification of 
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Fig 1.—Histogram showing ages of patients. 


Table 1.—Blood Pressures Before Surgery 


Fibro- Athero- Takayashu’s 
dysplasia sclerosis Disease 


Mean duration of 
hypertension, mo 38 89 43 
Mean blood pres- 
sure without 
treatment, mm Hg 
Systolic 


Diastolic 






205 + 5 
18+ 2.9 


222 + 3.3 
127 +2 


270 +5 















Table 2.—Tests of Renin Angiotensin System 
No. Abnormal/ 
Test No. Tested % 
Upright plasma renin activity —— A39 / 98 60 
Recumbent plasma renin activi e UN AZ? 55 
EAS 42 


Saralasin test 
Renal vein renin ratio gg 


14/33 
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Fig 2.—Left, Polytetrafluoroethylene (PTFE) graft (1-mm internal diameter). Right, Scanning 
electron micrograph of porous PTFE graft characterized by solid nodes interconnected by fine 


fibrils (average length, 20 um). 


grafts (1-mm internal diameter, 250-um wall thickness, 20-um 
average fibril length) were used for interposition grafting on one 
side (Fig 2). Reversed autologous vein grafts from the superficial 
epigastric vein (approximately 1-mm internal diameter) were used 
on the opposite side (Fig 1). 

The PTFE and vein grafts were randomly distributed with 
respect to side of body and order of performance of the anastomo- 
sis. All grafts were 6 mm in length and all anastomoses were 
performed by one surgeon (G.H.D.) after a satisfactory microscop- 
ic suturing technique was developed for the anastomosis of the 
PTFE graft to the arterial wall. The anastomoses were performed 
end-to-end with interrupted monofilament nylon sutures (18 um in 
diameter on a 70-um needle). Twenty-four sutures were placed in 
each interposition graft (12 at the proximal anastomosis and 12 
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distally). No systemic heparinization was necessary, but a heparin 
sodium solution (100 units/mL) was used to clear the vein graft of 
blood and to cleanse the PTFE graft. Immediate postoperative 
patency of the anastomosis, 35-minute patency (by “flicker 
test'"?), postoperative bleeding time, and total anastomosis time 
were recorded. The wound was then copiously irrigated with 
lactated Ringer's solution and closed with 4-0 nylon suture. 


Postoperative Evaluation 
of Interposition Grafts 


All rats were killed during the sixth postoperative week (mean, 
40 days). One rat was killed early because of acute blood loss 
secondary to upper gastrointestinal hemorrhage. Patency was 
evaluated prior to harvesting of samples by stripping the femoral 
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Table 3.—Preoperative Renal Arteriography 


Takayashu's 
Disease 
Finding Fibrodysplasia (n = 56) Atherosclerosis (n = 37) (n = 4) Total 


Table 4.—Operative Procedures* 


Takayashu’s 
Fibrodysplasia Atherosclerosis Disease Total 


Gastroduodenal renal shunt 


Prosthesis 
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*Total of 109 revascularizations in 97 patients. 


Table 5.—Postoperative Status 





Fibrodysplasia Atherosclerosis Takayashu's Disease 
No. 926 No. % No. % Total 
Cured 19 51 9 16 0 0 28 


Improved 13 35 35 62 3 75 51 
Failed 5 14 12 22 1 25 18 


Table 6.—Results of Surgical Procedures 


Cured Improved Failed Total 


er ———————— ————— —————— 
No. % No. % No. % No. % 
Venous autografts 17 23 43 58 14 19 74 100 


Reimplantation and 
resection 12 66 6 34 0 0 18 100 









those patients with fibrodysplastic disease, was as follows: intimal 
fibrodysplasia, two patients; medial fibrodysplasia, 16; subadven- 
titial fibrodysplasia, 16; and miscellaneous, three. 

Methods of revascularization are given in Table 4. Saphenous 
veins were used in 83 of the 109 procedures. The mean cross-clamp 
time was 30 minutes. Eighty-six patients underwent unilateral 
renal artery revascularizations. Eleven patients had bilateral 
revascularizations, six at the same operation and five at subse- 
quent operations. Fifteen patients required concomitant aortic 
reconstructions. In situ cooling was necessary in three patients 
and ex vivo repair was required in two patients. Nineteen 
bypasses to small distal renal arteries were performed with 
autogenous saphenous vein. Seven of the 19 bypasses required two 
or more distal anastomoses. Six patients underwent revasculariza- 
tion for chronic total occlusions. The indication for surgery was 
hypertension in all patients and chronic renal failure in nine of the 
97 patients. 

Three surgical approaches were used for revascularization. 
Twenty-seven patients had transabdominal approaches, and 74 
patients had retroperitoneal approaches via flank incisions. All 
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Revascularization 

for thrombosis 0 0 4 67 2 33 6 100 
Revascularization 

for distal stenosis 6 32 11 57 2 11 19 100 


four patients with Takayashu's disease had thoracoabdominal 
incisions with replacement of the thoracic and abdominal aorta in 
addition to revascularization of the renal arteries. 

Surgical results were classified as cured, improved, or failed. 
Criterion for cure was a postoperative BP less than 140/90 mm Hg 
within six months. Hypertension was considered improved if the 
BP was controlled medically at 140/90 mm Hg or there was a 
decrease in the diastolic pressure of 15 mm Hg when compared 
with the preoperative value. Procedures in all other patients were 
considered failures. 

Arteriography and IVP were performed in 33 patients postoper- 
atively. Several of these patients remained hypertensive postoper- 
atively, and this was an indication for arteriography. Some of the 
patients consented to routine arteriography, which should be 
performed on all patients. 


RESULTS 


Overall, 79 of the 97 patients (approximately 78%) were 
classified as cured or improved (Table 5). Patients with 
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Fig 3.—Left, Patent 1-mm polytetrafluoroethylene interposition graft (arrows) with direct flow 
through graft into right femoral artery distally. Right, Patent 1-mm autologous vein graft (arrows) 
interposed into left femoral artery of same animal. 


Fig 4.—Patency of femoral interposition grafts. Stippled bars indicate polytetrafluoroethylene 
grafts; open bars, vein grafts. Group A received placebo. Group B received aspirin and 


dipyridamole. 
pi] Vein Group A - Placebo 
Polytetrafluoroethylene Group B - Aspirin 4 Dipyridamole 

Immediate 
(Cn Opening Clamps) 
100 
100% 
90 
80 


Patency by Group, % 
Cn 
Oo 





Postoperative Time 
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fibrodysplasia had the best results, the majority being 
cured of their hypertension (51%). Patients with athero- 
sclerosis were cured or improved in 88% of the cases, but 
the response was less favorable overall, as 62% were in the 
improved eategory. The small number of patients with 
Takayashu's disease sustained no cure, but 759; did demon- 
strate improvement in BP. Patients with atherosclerosis 
had a higher incidence of elevated creatinine levels, a 
longer duration of increased BP, and a greater incidence of 
bilaterality. All of these factors undoubtedly influence the 
long-term result. 

Duration of preexisting hypertension was an important 
variable in predicting which patients would be likely to 
respond to renal artery surgery. In general, the shorter the 
duration of documented disease, the better the postopera- 
tive result. The relationship of duration of hypertension to 
outcome of surgery is as follows: 


Mean Duration, yr Cured Improved Failed 
9 (n = 36) 5 21 10 
1 (n = 36) 16 18 2 


Eighty-five percent of the failures were in patients with 
hypertension for more than five years; conversely, 94% of 
the patients with known hypertension for less than one 
year were cured or improved. 

Positive results from assessment of the renin angioten- 
sin system correlated in 60% of these patients. Renal vein 
renin ratio in the peripheral vein renins with the patient 
upright correlated almost as well. The saralasin infusion 
test correlated in only 42% of the patients. 

Resection and reimplantation were the most successful 
surgical procedures (Table 6). All of the patients in this 
group were either cured or improved. Saphenous vein was 
used in 74 patients, and 81% were cured or improved. 
Venous autografts were applied in the most difficult 
clinical situations, including the six totally occluded vessels 
and the 19 lesions extending into the distal renal arte- 
ries. 

Thirty-three patients underwent postoperative arteriog- 
raphy. The relationship between arteriographic findings 
and surgical outcome is as follows: 


Finding Cured Improved Failed 
Normal 5 17 2 
Stenosis 0 4 1 
Obliteration 0 0 4 
Total 5 21 7 


(One of the patients in the failure category had two 
obliterations.) Most of the patients would not consent to 
postoperative arteriography. The reason for the study was 
usually an unsatisfactory BP response. Five patients had 
stenosis of the venous graft and four showed total occlu- 
sion. Two patients with severe stenosis underwent a second 
operation and their status converted from failed to 
improved. Three patients with moderate stenosis have 
done well with medical therapy. Two patients with total 
occlusions underwent nephrectomy, one has done well with 
medical therapy, and the other patient died. Diffuse graft 
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Fig 2.—Variations of mean arterial blood pressure in improved 
patients. Arrow indicates start of surgical procedure. Mean 
number of drugs used before surgical procedure was 2.6, and 
after surgical procedure, 1.5. Dashed lines indicate patients with 
atherosclerosis; solid lines, those with fibrodysplasia. 
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Fig 3.—Variations in mean values in improved patients with 
atherosclerosis. Dashed lines represent upper limits of normal. 


dilation was common, but there were no discrete aneurys- 
mal dilations. 


COMMENT 


Hypertension is easily defined. In contrast, deciding 
which hypertensive patients should undergo renal artery 
reconstruction can be very difficult.'^ Many primary and 
secondary factors must be weighed before recommending 
an attempt at surgical correction. 

À basic consideration is the balance between the likeli- 
hood of response and the surgical risk of mortality and 
morbidity.*"* Clearly, these factors must compare favor- 
ably with the response rate and risks resulting from 
medical therapy alone.?-?-:5 

The likelihood of response is greater in patients with a 
short duration of hypertension, unilateral lesions, a favor- 
able anatomic situation, and fibrodysplasia as the underly- 
ing cause of renovascular hypertension. Surgical risk is 
increased by significant concomitant atherosclerotic 
lesions, chronic renal failure, and less favorable anatomic 
configurations. Abnormal findings from renal vein renin 
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Fig 5.—Scanning electron micrographs of interposition grafts 
after 40 days. Top left, Polytetrafluoroethylene (PTFE) graft on 
right, with artery on left. Note smooth transition between artery 
and graft, with complete endothelialization along entire graft 
length (original magnification x 40). Top right, Anastomotic line 
showing transitional zone with loss of arterial peaks and troughs 
as endothelium flattens onto PTFE graft surface to right (original 


Operative Data 


Mean Postoperative 
Bleeding Time, s 
EE Mean 
Aspirin Anastomosis 

and Time, Graft 

Placebo Dipyridamole min Dimensions 
60 + 1 Length, 6 mm; 

internal 

diameter, 1 


Polytetra- 
fluoro- 
ethylene 


graft mm; wall 
thickness, 
250 um; fi- 
bril length, 
20 um 


60 + 1 Length, 6 mm; 
internal 
diameter, 1 
mm; wall 
thickness, 


60-90 um 


Autologous 
vein graft 
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magnification x 160). Bottom left, Midportion of graft with neoin- 
timal lining so thin that contours of PTFE graft immediately below 
can be appreciated (original magnification X 640). Bottom right, 
Vein graft anastomosis with complete endothslialization and 
smooth transition from artery to vein graft below ‘original magni- 
fication X 80). 





Fig 6.—Light photomicrograph of longitudinal section through 
proximal anastomosis of polytetrafluoroethylene interposition 
graft. Note thin neointimal layer with complete endothelialization 
along length of graft. There is excellent tissue ingrowth into 
matrix of graft, with smooth transition from artery to graft (original 
magnification x 100). 
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studies were good predictors of beneficial responses, but 
equivocal or normal findings did not effectively identify 
nonresponders. Even after collating all these factors, there 
are still a number of patients with angiographically dem- 
onstrated lesions who met few of the suggestive criteria. 
Some of these patients benefited from reconstruction and 
their surgical risks were low. 

We think the indications for the evaluation of renovas- 
cular hypertension should be broadened to allow consider- 
ation of one or more of the following factors: (1) failed 
medical therapy; (2) lack of compliance to medical therapy; 
(3) severe side effects from antihypertensive medication; 
(4) significant renal failure; and (5) very severe stenosis, 
especially in the presence of bilateral stenosis. 

Specific laboratory investigations of the renin angioten- 
sin system have been developed in an effort to identify 
those patients whose hypertension is based on renovascular 
disease.'^?' A beneficial effect from surgery was seen in 
60% of patients with elevated renal vein renin ratios 
greater than 1.5. The saralasin infusion test correlated 
poorly with the clinical responses. 

In evaluating postoperative results,” it was noted that 
most patients with a good clinical response of their hyper- 
tension had a satisfactory restoration of the renal artery 
anatomy (Table 5). Those patients with unsatisfactory 
clinical responses commonly had an anatomic explanation 
for this poor response. However, a few patients with poor 
clinical responses did have satisfactory restoration of the 
renal artery anatomy as demonstrated by arteriography; 
most of these patients were in the atherosclerotic group. 
Since there is no other means of identifying treatable 
patients with poor responses, we have adopted a policy 
whereby patients with unsatisfactory responses of their 
hypertension undergo aggressive evaluation to detect tech- 
nical defects that can be corrected. Results in venous 
autografts (81% cured or improved) compare favorably 
with those of other authors.*t Some of the disadvantages 
described by others”? were also noted in this series. 

Figure 2 compares BP in improved patients with athero- 
sclerosis and that in patients with fibrodysplasia following 
renal artery reconstruction. No difference was noted 
between the two groups of patients. Figure 3 shows the 
effects on various target organs in atherosclerotic patients 
who showed an improvement after renal artery reconstruc- 
tion. 


Alfred V. Persson, MD, of the Lahey Clinie Foundation, Boston, helped in 
the preparation of this manuscript. Prof Paul Milliez, Prof Pierre Corvol, 
and Prof Michel Safar of the Hospital Broussais, Paris, and Prof Joél 
Menard of the Hospital Saint-Joseph, Paris, referred patients to our 
department for this study. 
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Editorial Comment 


Drs Lagneau and Michel present a very complete review of their 
extensive experience with renal artery reconstruction. The 
reported rate of patient benefit is lower than has been reported in 
several large series in this country. The correlation of results with 
renin studies is particularly disappointing. I would again empha- 
size the usefulness of renal-systemic renin indices as a means of 
prognostication for renal artery reconstruction (/ Surg Res 
1976;20:149-155). When this test is combined with the careful 
interpretation of the arteriogram, the ability to prognosticate 
benefit has been consistently above 90% in the patients with 
fibrodysplasia and above 87% in those with atherosclerosis. 

The authors do not state the location of stenoses in vein grafts 
encountered postoperatively in five patients. There is no indica- 
tion of why four additional grafts became occluded. The care and 
preservation of autologous vein grafts is important but is not 
mentioned in this article. Rough handling, occluding clamps on the 
vein graft, and technical errors are the most common cause of 
postoperative graft failure. 

By using meticulous technique and arteriography after comple- 
tion, problems of suture line stenosis and graft failure can 
virtually be eliminated. 

WiLLIAM J. Fry, MD 
Dallas 
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artery distal to the graft and checking for reflow.'* In selected 
cases, angiography was performed by aortic perfusion catheter, 
quuing 0.8 mL of diatrizeate meglumine (52%) and diatrizoate 
sodium (8%) as a contrast agent to examine blood flow patterns 
and to verify patency of the anastomosis (Fig 3). 

All samples were processed by perfusion fixation at physiologi- 
cx temperature and pressure, using paraformaldehyde for fixa- 
ten via the abdominal aorta." The entire length of the graft 
iaeluding both anastomoses was examined by light and scanning 
eectron microscopy. Due to the physical properties of the PTFE 
graft and the nylon sutures, the light microscopy samples were 
processed with plastic embedding media and were sectioned along 
tae length of the graft, using an ultramicrotome at 2-um thick- 
ness. ! 


RESULTS 


The patency results of the PTFE and autologous vein 
imterposition grafts are shown in Fig 4. All grafts were 
patent immediately on release of the microclamps. After 35 
minutes, there was occlusien of one PTFE graft from the 
placebo group. At the late evaluation (mean, 40 days), 19 
(90%) of 21 PTFE grafts were patent, with one occlusion 
f-em each group. All 21 autologous vein grafts from both 
groups were patent at all time intervals. The difference in 
patency percentage between the PTFE and autologous 
ven grafts was not considered statistically significant. 

The angiographic studies directly confirmed that those 
grafts scored as patent were truly functioning as vascular 
conduits. In all 18 cases studied, there was flow in the 
femoral artery directly through the graft and into the 
distal segment. The time required for the completed 
amastomosis to stop bleeding after the vascular clamps 
were removed is listed in the Table. There was no statisti- 
cal difference between the PTFE and vein grafts, or 
between the aspirin-dipyridamole and placebo groups. 
Adequate blood levels of aspirin (mean, 17.1 + 2 mg/dL) 
were attained when compared with human therapeutic 
lewels.'^ 

Scanning electron microscopic inspection of the intralu- 
minal surface of the PTFE grafts demonstrated complete 
endothelialization along the entire length of the graft (Fig 
5, top left). Examination of the anastomotic lines demon- 
strated a smeoth transition from the arterial wall to the 
PTFE graft. Loss of the peaks and troughs of the intimal 
surface of the artery (produced by the internal elastic 
membrane) with flattening of the endothelium was the 
only intraluminal marker for this transition (Fig 5, top 
riznt). The neointimal lining of the graft was so thin that 
tke contours of the PTFE architecture immediately below 
eculd be appreciated (Fig 5, bottom left). Examination of 
tke vein grafts demonstrated complete endothelialization, 
wth a smooth transition from artery to graft. The nylon 
sutures were visible within the lumen, and they were 
cempletely covered with endothelium (Fig 5, bottom 
right). 

Light micreseopy studies of longitudinal cross sections 
of the PTFE graft wall and artery demonstrated a uniform 
menocellular layer lying on top of a narrow band (10 to 15 
um) of fibrous tissue adherent to the surface of the graft. A 
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smooth transition from the artery to graft was again 
noted, and there was excellent fibroblastic ingrowth into 
the matrix of the graft (Fig 6). 


COMMENT 


In 1972, Soyer et al'* first introduced expanded micropo- 
rous PTFE for use as a venous prosthesis in pigs. In 1973, 
Matsumoto et al" reported excellent results with 3-mm 
internal diameter PTFE grafts as arterial substitutes in 
dogs. Since that time, PTFE has gained acceptance for use 
in medium- and small-caliber arterial substitution for 
vascular disease," aortopulmonary shunts,* and hemo- 
dialysis access shunts.”° 

This experiment is the first report, to our knowledge, of 
the use of 1-mm internal diameter PTFE for microvascular 
grafting. The PTFE prosthetic vascular graft used in this 
experiment was made from a polymer of PTFE more 
commonly known as Teflon. Polytetrafluoroethylene is 
produced by mechanical stretching that forms a porous 
structure characterized by solid nodes interconnected by 
fine fibrils.*'-** The fibril length in these specially designed 
l-mm grafts averages 20 um (Fig 2, right) The tiny 
interstices provide an excellent matrix for cellular 
ingrowth from the surrounding tissues.*'^^ The surface of 
the graft is highly electronegative (—17 meV) and is 
hydrophobic, which enables it to be “watertight” so that no 
preclotting is necessary. The wall thickness of the PTFE 
graft is approximately 250 um, which is three to four times 
thieker than the normal rat femoral artery. The graft, 
however, is pliable and can be manipulated easily using 
microinstruments. It ean be tailored with standard micro- 
scissors to any size or shape for use in end-to-end, end- 
to-side, or side-to-side anastomoses. 

The basic principles of atraumatic microsurgical tech- 
nique are essential for achieving a patent anastomosis. 
Even the smallest-caliber needle and sutures can be 
employed when the force of the needle holder is oriented 
precisely along the curve of the needle. After the tech- 
niques for working with PTFE were developed, the anas- 
tomosis eould be completed more efficiently with PTFE 
than with vein grafts (Table). 

Scanning electron and light microscopic examination of 
the interposition grafts 40 days postoperatively provided 
precise information about the intimal surface and cellular 
composition of the grafts. There were no areas of excessive 
subintimal hyperplasia, intraluminal protrusions, throm- 
bus formation, or platelet aggregates in either type of 
graft. The neointimal layer of the PTFE graft was thin 
along the entire length, and there was firm adherence of 
the intima to the prosthetic vessel wall without "strip- 
ping." There was also excellent cellular ingrowth into the 
matrix of the graft. We believe that, with these microscop- 
ic findings and with the excellent patency results, the 
l-mm PTFE graft has a promising potential for use in 
microvascular surgery. 

The use of aspirin and dipyridamole in this experiment 
did not improve the patency percentages obtaired, and 
postoperative evaluation of the grafts by light and scan- 
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ning electron microscopy showed no appreciable difference 
between the two groups at 40 days. 


The polytetrafluoroethylene (Gore-Tex) grafts used in this study were 
produced and supplied by W. L. Gore Associates, Inc, Flagstaff, Ariz. 


Nonproprietary Name and Trademark of Drug 


Dipyridamole—Persantine. 
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Editorial Comment 


It can be concluded from this technically demanding laboratory 
study in rats that PTFE tubing 1 mm in diameter and 6 mm in 
length, used as an arterial substitute in the femoral arteries, 
results in near uniform patency over a period of 40 days, essen- 
tially the same as that of a segment of autologous vein. 

The design of the study does not permit assessment of any 
benefit from drugs used to alter platelet activity since the controls 
(nontreated animals) are not susceptible to significant improve- 
ment. It is unfortunate that the high patency rate »ver this period 
of time was not determined prior to initiating a stady attempting 
to improve it. 

The extensive trials of PTFE, both clinically end experimen- 
tally, have resulted in multifarious reports. Some, és this one, have 
found PTFE to be comparable to autologous vein, while others 
have found the prosthesis to be less satisfactory. N» reports, that I 
am aware of, have indicated superiority as to long-serm patency in 
clean, closed applications. The advantage, then, cver vein is the 
ease with which the material can be obtained. 

In clinical usage this advantage needs to be very carefully 
weighed against delitescent disadvantages. In extremely critical 
circumstances, such as for coronary or cerebral substitution, where 
small and generally short replacements are sufficent, the use of 
anything but the best requires justification or an individual 
basis. 

Excellent technical laboratory trials such as this one and well- 
conducted controlled clinical trials certainly need be continued and 
reported. The time, however, for indiscriminate use of other than 
autogenous vessels for small-vessel substitution has not yet 
arrived. 

V. L. WILLMAN, MD 
St Louis 
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Noninvasive Detection of Carotid Stenosis 
Following Endarterectomy 


Nancy L. Cantelmo, MD; Bruce S. Cutler, MD; H. Brownell Wheeler, MD; John B. Herrmann, MD; Paul A. Cardullo, BSN 


* Noninvasive diagnostic studies (oculoplethysmography, 
pulsed Doppler arteriography, and phonoangiography) were 
used to follow the postoperative courses of 172 patients who had 
199 carotid endarterectomies. There were 24 restenotic arteries 
in 21 patients who underwent 29 operations. Fifteen restenotic 
lesions in 14 patients were detected solely by noninvasive 
testing. These patients are being observed closely and remain 
asymptomatic. One has been operated on for progression of 
disease. Either transient or permanent neurologic deficits devel- 
oped in nine as the initial indication of recurrent stenosis or 
occlusion; three of these subsequently have undergone reoper- 
ation. Patients with bilateral disease are at increased risk of 
restenosis. Routine testing of all patients undergoing carotid 
endarterectomy is recommended 1, 3, and 12 months postoper- 
atively to detect and observe stenosis on both the side operated 
on and the contralateral side before clinical symptoms devel- 
op. 

(Arch Surg 1981;116:1005-1008) 


Bee the availability of noninvasive carotid studies, 
postoperative stenosis following carotid endarterec- 
tomy could only be detected clinically by the appearance of 
a bruit or a neurologic event. Through the use of routine 
noninvasive carotid testing following carotid endarterecto- 
my, a subclinical group of patients with restenosis of the 
ipsilateral vessel, as well as progression of disease on the 
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contralateral side, has been identified. The purpose of this 
study is to ascertain the true incidence of restenosis and 
the development of contralateral disease followirg carotid 
endarterectomy. 


MATERIALS AND METHODS 


The records of 287 patients who underwent carotid endarterec- 
tomy at University of Massachusetts Medical Center, St Vincent 
Hospital, and Worcester City Hospital, Worcester, Mass, between 
1972 and 1980 were reviewed. The surgery was performed by three 
vascular surgeons (B.S.C., H.B.W., and J.B.H.). All patients who 
had not undergone postoperative noninvasive study as of January 
1980 were contacted and asked to return to the Uniwersity of 
Massachusetts Medical Center Vascular Laboratory for follow-up. 
There were 172 patients available for study. Thirty-six had died 
and 79 were lost to follow-up. 

Oculoplethysmography (OPG-Kartchner) and carotid phonoan- 
giography (CPA) were performed on all patients. After March 
1979, the ultrasonic arteriograph (UA) was added. All three tests 
were performed on 149 patients. All noninvasive tests were 
performed by an experienced vascular technologist and were 
interpreted by a physician who had no knowledge of the clinical 
history. All data were stored and analyzed by computer. 

Reliance on noninvasive testing in our laboratory is validated by 
a study in which angiograms of 230 vessels in 118 patients were 
correlated with noninvasive studies. The UA had a high degree of 
both sensitivity (98%) and specificity (82%). The sensitivity of 
OPG/CPA was less than UA (66%), but the specificity was slightly 
greater (87%) (Table 1). 

Hemodynamic significance on the basis of noninvasive testing 
was defined as 50% or more stenosis as indicated by OPG or UA. 
Eight angiograms were performed in the restenotic patients, and 
the results were consistent with the findings from noninvasive 
studies. Because of the high sensitivity of UA and the additional 
information from OPG/CPA, it seems unlikely that any hemody- 
namically significant restenosis was not detected. 
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Symptoms, Stenosis, and Bruit 


Interrelationships in Carotid Artery Disease 


Thomas S. Riles, MD; Abraham Lieberman, MD; Igor Kopelman, MD; Anthony M. Imparato, MD 


e The relationship between focal neurologic symptoms, carot- 
id artery stenosis, and cervical bruits was studied in 495 patients. 
Among the 990 carotid arteries, 562 (57%) were considered to be 
symptomatic and 505 (51%) were associated with bruit. There 
was a linear relationship between the degree of stenosis and 
symptoms. Of the highly stenotic vessels (80% to 99% narrow- 
ing), 253 of 350 (72%) were symptomatic; 85 of 104 (82%) 
occluded vessels were symptomatic. There was a linear relation- 
ship between the occurrence of cervical bruit and degree of 
stenosis, up to but not including total occlusion. The relationship 
between bruits and focal neurologic symptoms was less direct. 
Among 562 symptomatic arteries, 297 (53%) had a bruit and 265 
(4796) did not. In symptomatic patients, the absence of a cervical 
bruit should not delay a workup for extracranial vascular dis- 
ease. 

(Arch Surg 116:218-220, 1981) 


arotid artery stenosis is frequently associated with 
focal ipsilateral neurologic symptoms and with cervi- 
cal bruits. However, often not considered is the fact that 
many patients with focal neurologic symptoms do not have 
carotid stenosis, and many patients with carotid artery 
stenosis do not have bruits. Thus, if one relies on the 
presence of a cervical bruit to relate the presence of 
neurologie symptoms to extracranial vascular disease, 
many potentially treatable carotid lesions will be missed. 
The following data were collected to more precisely define 
the relationship between focal neurologic symptoms, caro- 
tid stenosis, and cervical bruits. 
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PATIENTS AND METHODS 


All patients with neurologic symptoms referred “or cerebrovas- 
eular evaluation were carefully examined for cervical bruits. The 
examination was performed by listening along the anterior border 
of the sternocleidomastoid muscle and the chest with the bell and 
the diaphragm of the stethoscope, with the patient in the seated 
and supine positions. Care was taken to differertiate between 
cardiac murmurs and cervical bruits by noting changes in the 
intensity and piteh of sounds from the chest to tke neck and by 
looking for other evidence of valvular heart disease. 

From a computer file of all patients undergoing cerebrovascular 
surgery and angiography at the New York University Hospital, 
New York, during a span of 14 years (1962 to 1976), 495 patients 
with focal neurologic symptoms (representing 990 visualized carot- 
id arteries) were selected for review. Patients with neurologic 
symptoms judged to be of cardiac origin were exduded. 

All angiograms were reviewed by two neuroradiologists. The 
degree of carotid stenosis was determined by comparing the width 
of the internal carotid artery at its narrowest point (usually at the 
bifurcation of the common carotid artery) with the width of the 
internal carotid 3.0 to 5.0 em above the carotid bifurcation and 
expressing this as a percentage. For the purpose of this study, the 
vessels were divided into five groups according to the degree of 
stenosis (Table 1). 


RESULTS 


Every patient in the study manifested focal neurologic 
symptoms classified as either transient ischemic attacks, 
reversible ischemic neurologic deficits, or completed 
strokes. Among the 990 carotid arteries that were studied, 
562 (57%) were ipsilateral to a symptomatic cerebral hemi- 
sphere; 428 vessels (48%) were judged to be zsymptomatic. 
Sixty-seven patients experienced symptoms referable to 
both cerebral hemispheres. 

There was a linear relationship between the degree of 
earotid stenosis and the presence of ipsilateral hemispheric 
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Fig 1.—Original left carotid angiogram (A) and subsequent angio- 
grams at eight-month intervals (B and C) show restenosis of same 
artery twice. D is ultrasonic angiogram prior to C. 


Fig 2.—Restenosis so far distal to previous endarterectomy that 
reendarterectomy is not possible. 
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Table 1.—Accuracy of 
Noninvasive Carotid Testing* 


926 






False False 
Positive Negative Sensitivity Specificity 


gram 107 5 98 82 
Oculoplethysmo- 
graphy 9 43i 66 87 


*Comparison with 118 cerebral angiograms. 

+The presence of calcification at the carotid bifurcation was primarily 
responsible for this figure. 

tSignificant contralateral stenosis was often overlooked, resulting in this 
figure. 








Table 2.—Degree of Restenosis 
Detected by Noninvasive Testing 


96 Restenosis No. of Patients 


RESULTS 


Of the 199 carotid endarterectomies in 172 patients, 21 
patients who had undergone 29 operations later had 24 
restenotic arteries, for a recurrence rate of 12%. By 
noninvasive testing, 18 of the stenoses were hemodynami- 
cally significant (= 50%). The remaining six were between 
25% and 49% (Table 2). Of the 24 restenoses, only nine were 
symptomatic. In six patients the initial symptom was a 
transient neurologic deficit. In the three remaining 
patients, the initial symptom was a stroke. Two of these 
strokes occurred in the immediate postoperative period 
and were probably due to technical failures. The other 
stroke occurred three weeks postoperatively, associated 
with a hypertensive crisis. Noninvasive studies subse- 
quently demonstrated occlusion at the operative site in the 
three patients with permanent neurologic deficits. 

Of the six patients with transient neurologic events, five 
had angiography. Three had restenosis of the previous 
operative site and underwent reoperation. One of these 
patients had still another stenosis and has undergone an 
additional endarterectomy (Fig 1). Follow-up noninvasive 
tests once again have shown a restenosis. The two other 
patients were shown by angiography to have progression 
of disease so far distal to the endarterectomy that their 
conditions were judged to be inoperable (Fig 2). They have 
been treated with antiplatelet therapy and remain asymp- 
tomatic. 

Fifteen asymptomatic carotid restenoses were identified 
by noninvasive testing. Only three patients had notable 
progression of disease as determined by noninvasive 
studies, and they underwent angiography. One of these 
patients has undergone reoperation due to progression of 
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symptoms (Tafle 1). Among the 340 arteries with less than 
80% stenosis, 117 (34%) were symptomatic and 223 (6696) 
ere asymptomatic. By comparison, among the 350 vessels 


e with 80% to-9955 stenosis, £53 (72%) were symptomatic and 


anly 97 (28%) were asymptomatic. Eighty-five (82%) of the 
txtally oeclude« internal carotid arteries were associated 


Tabe .—Relationsnip Between Presence of 
Focal |psilatesal Symptoms and Degree of Internal Carotid 
Artery Stenosis 


Decree of 
Stenosis in 
Interna! Carotid Total 
No. of 
Arteries 


Symptomatic 
Arteries, 
No. (%) 

56 (33) 
61 (36) 
107 (55) 
253 (72) 


Asymptomatic 
Arteries, 
No. (%) 
115 (67) 
108 (64) 
89 (45) 
97 (28) 


——e SYMPTOMS 
Tole @---—e BRUIT 


8C 
ec 


4C 


PERCENT OF ARTERICS 


ec 





0-59 40-52 60-79 80-99 100 


DEGREE OF STENOSIS (96) 


Association of fccal ipsilateral neurologic symptoms, cervical 
bruit, and degree of internal carotid artery stenosis. 








with neurologic symptoms in the ipsilateral cerebral hemi- 
sphere. 

Among the 990 carotid arteries, 505 (51%) were asso- 
ciated with an ipsilateral bruit. The incidence of ipsilateral 
bruit was found to increase linearly with the degree of 
stenosis (Table 2). Among 171 arteries with less than 40% 
stenosis, 45 (26%) had a bruit, whereas among 350 arteries 
with 80% to 99% stenosis 254 arteries (73%) had a bruit. The 
incidence of bruit was the same for symptomatic and 
asymptomatic vessels. Thus, among 562 symptomatic ves- 
sels, 297 (58%) had a bruit, and among 428 asymptomatic 
arteries, 208 (49%) had a bruit. Total occlusion of the 
internal carotid artery occurred in 104 of the 999 arteries 
(11%), and 34 of these (33%) had a bruit. Among the 34 
totally oecluded internal earotid arteries that were asso- 
ciated with a bruit, the bruit was thought to emanate from 
the external carotid artery. 

The relationship among focal neurologic symptoms, cer- 
vical bruit, and carotid stenosis is illustrated in the Figure. 
The graph shows a linear relationship between the pres- 
ence of focal neurologic symptoms and the cegree of 
internal carotid artery stenosis. There also is a linear 
relationship between the occurrence of cervical »ruit and 
the degree of ipsilateral internal carotid artery stenosis, up 
to the point of total occlusion. At the point of total 
occlusion, cervical bruit usually disappears. Indeed, only 
one third of totally occluded internal carotid arteries were 
associated with bruits. However, it is important to note 
that although both the incidence of cervical brui: and the 
occurrence of focal neurologic symptoms increase with 
progressive narrowing of the internal carotid artery, the 
incidence of bruit was similar for both the symptomatic 
and the asymptomatic artery (Table 1). 


COMMENT 


In earlier studies, the relationship between focal neuro- 
logie symptoms, carotid artery stenosis, and cervieal bruits 
was investigated. These studies usually discussed the 
relationship between symptoms and stenosis, stenosis and 
bruits, or bruits and symptoms. However, the relationship 
among all three variables-symptoms, stenosis, and 
bruits—was not discussed in a single series.'~* In this study, 
a large population of patients with focal neurologic symp- 
toms judged not to be of cardiac origin was evaluated with 
both cervical auscultation and cerebral angiography, and 


Table 2.—Reletionship Between Degree of Internal Carotid Artery Stenosis and Presence of Bruit in 
Both Symptomatic and Asymptomatic Arteries 


Degree of Internal 
Carotid Artery 
Stenosis, 

% Narrowing 


Symptomatic Arteries 


With Bruit, 
No. (%) 
17 (30) 


Tetal No. 


179 (71) 
30 (35) 
297 (53) 
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Total No. 





Combined Arteries 
Ch OO —————— 
With Bruit, 

No. (96) 


Asymptomatic Arteries 


With Bruit, 


No. (96) Total No. 


45 (51) 
75 (77) 
4 (21) 
208 (49) 


$9 (51) 
254 (73) 
34 (33) 
505 (51) 
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Ea Symptomatic 
Asymptomatic 


PATIENTS 





12 24 36 48 60 72 84 % 
MONTHS AFTER SURGERY 


Fig 3.—Interval between surgery and detection of restenosis. 


Fig 4.—Early restenosis shows myointimal proliferation (hematox- 
ylin-eosin, original magnification x 100). 





disease with contralateral occlusion. One was found to have 
total oeclusion five months postoperatively, and one had 
progression of disease so far distal to the endarterectomy 
that it was inoperable. All of the 15 patients are asymptom- 
atic while taking aspirin and dipyridamole. 

Ninety percent of the patients with restenosis are 
currently receiving antiplatelet therapy. Sixty percent of 
them were taking this medication at the time of detection 
of their restenoses. 

Of the 21 patients with restenosis, nine are women and 
12 are men. The average age of the women is 65 years; of 
the men, 62 years; and of the entire group, 63 years. There 
is an inereased incidence of hypertension (7595), hyperlipi- 
demia (60%), and diabetes mellitus (83%) in the group with 
restenosis. 

The interval between surgery and detection of restenosis 
ranged from immediately postoperatively to eight years 
(Fig 3). Restenosis occurred early (before two years) in 19 
of the arteries and late (after two years) in five arteries. Of 
the four patients who underwent a second endarterectomy, 
the restenoses in two were classified as early and in the 
other two as late. Pathologically, both early specimens 
showed myointimal proliferation (Fig 4), whereas the late 
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| Yi s. ay 
Fig 5.—Late restenosis shows development of atherosclerotic 
plaque (hematoxylin-eosin, original magnification x 100). 





restenoses demonstrated typical atheromata (Fig 5). 

Each of the four patients undergoing a second operation 
had a repeated endarterectomy with vein patch closure. In 
one of these patients restenosis has occurred a second time 
and, at reoperation, a vein patch angioplasty without 
repeated endarterectomy was performed. 

On the basis of the original angiograms, 20% of the 
overall group had contralateral stenosis. Of the 21 restenot- 
ic patients, 70% had bilateral disease as evidenced by the 
initial arteriogram. Nine patients in the restenotie group 
had bilateral staged endarterectomies, and in three of 
these bilateral restenosis has developed. 


COMMENT 


We have observed a restenosis rate of 12% following 
carotid endarterectomy on the basis of noninvasive test- 
ing. This is slightly higher than that reported by other 
groups. Kremen et al, using the OPG-Gee, found an 
incidence of 9.8%, and Turnipseed et al? obtained a 9% 
restenosis rate using Doppler imaging. We conclude that 
the actual incidence of postoperative restenosis is higher 
than the incidence of clinically symptomatic restenosis. 
Our incidence of symptomatic recurrence is 4.5%, while 
others report between 1% and 7%.*-* 

The cause of restenosis is not completely understood. 
Technical errors at the time of the original operation were 
thought to be the cause of restenosis in six of our 21 
patients. Failure to carry the endarterectomy to the termi- 
nation of the plaque, undetected distal injury from 2 shunt, 
or inadequate endarterectomy were considered possible 
contributing factors. In three patients progression of 
disease distal to a technically satisfactory anastomosis was 
identified. These patients would be potential candidates 
for extracranial-intracranial bypass procedures if future 
revascularization were necessary. 

Javid has related the development and progressior of the 
original carotid lesion to hypertension, hydraulic factors, 
genetics, lipid chemistry, smoking, endothelial injury, and 
platelet responses. To date, the relative importance of 
each of these factors in contributing to restenosis is 
undefined. Cossman et al^? have suggested that restenosis 
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the relationship among symptoms, stenosis, and bruits is 
discussed. From our data, several observations can be 
made. 

Focal, ipsilateral neurologic symptoms are frequently 
associated with high-grade internal carotid artery stenosis 
and/or occlusion. Seventy-two percent of highly stenotic 
carotid arteries (253 of 350 arteries) and 82% of totally 
occluded carotid arteries (85 of 104 arteries) were asso- 
ciated with focal ipsilateral neurologic symptoms. Howev- 
er, not all symptomatic vessels are stenotic. Thus, 40% of 
symptomatic vessels (224 of 562 vessels) had less than 80% 
narrowing, and 21% of symptomatic vessels (117 of 562 
vessels) had less than 60% narrowing. 

Among patients with high-grade internal carotid steno- 
sis (80% to 99% narrowing), the occurrence of focal ipsilat- 
eral neurologic symptoms may result from either 
decreased cerebral perfusion, emboli, or both. However, 
among patients with lesser degrees of stenosis (less than 
80%), flow is probably not a factor, and the occurrence of 
focal neurologic symptoms probably results from emboli. 
As we had a priori excluded patients with clinically appar- 
ent embolic heart disease, it is reasonable to conclude that 
the emboli in our patients with extracranial vascular 


disease arose from within the extracranial vessels them- 
selves. The unstable surface characteristics of plaques at 
the carotid bifurcation are such as to make them the likely e 
source of these emboli.’ 

Although high-grade internal carotid artery stenosis 
(80% to 99% narrowing) is more frequently associated with 
cervical bruit, 96 of 350 highly stenotic vessels (27%) had no 
bruit. Thus, although the presence of a cervieal bruit is & 
valuable indicator of high-grade internal carotid artery 
stenosis, the absence of a bruit does not exclude such 
stenosis. Moreover, 67% of totally occluded internal carotid 
arteries were without bruit. 

The relationship between focal neurologic symptoms and 
cervical bruit is less direct. Thus, 297 of 562 symptomatie 
arteries (53%) had a bruit, whereas 265 (47%) cid not. Thus, 
in symptomatic patients, the absence of a bruit should not 
delay a workup for extracranial vascular disease. 

The fact that 208 of 428 asymptomatic arteries (49%) had 
a bruit and 220 of 428 asymptomatic arteries 51%) did not 
raises the question of the importance of the asymptomatie 
bruit. A major controversy exists with regard to the 
indications for angiography and surgery in such patients.* 
This issue cannot be resolved from our data at this time. 
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is more common in women with smaller arteries, of 
younger age, with hyperlipidemia or hypertension. A high 
proportion of our restenotic patients had hypertension and 
hyperlipidemia. 

Patients with bilateral disease appear to be at increased 
risk for restenosis. Seventy percent of the restenotic group 
had bilateral disease on their original angiograms as 
compared with only 20% of the overall group. Perhaps the 
presence of bilateral disease connotes a more aggressive 
pattern of atherosclerosis. These patients should be consid- 
ered at higher risk and observed closely. 

Pathologic examination of our reendarterectomy speci- 
mens showed myointimal proliferation in the early lesions 
and typical atherosclerosis in the late specimen. We agree 
with Callow" that myointimal proliferation is a part of the 
reparative process of the artery, and we believe this 
represents a continuum in development from the fibrous 
plaque to the complicated atherosclerotic lesion. The mech- 
anism of exuberant myointimal proliferation and the rate 
of atherosclerotic progression in vessels undergoing endar- 
terectomy need further study. 

We believe that noninvasive carotid testing should be 
performed routinely after carotid endarterectomy. It is our 


recommendation that noninvasive studies be performed 
one month postoperatively and then regularly at 12-month 
intervals. If mild restenosis on the side that was operated 
on is identified or new disease is detected on the contralat- 
eral side, frequency of follow-up studies should be 
inereased to every three to six months. If progressive 
disease is identified or if the patient becomes symptomat- 
ie, angiography should be performed. Although there are 
no studies that prove the efficacy of antiplatelet therapy in 
patients postoperatively, our experience suggests that 
aspirin and dipyridamole may be of benefit if technical 
problems were encountered at the time of operation or if 
restenosis is detected noninvasively following endarterec- 
tomy. 


Guido Majno, MD, Department of Pathology, University of Massachu- 
setts Medical Center, Worcester, reviewed our pathology material. Eliza- 
beth Stebbins assisted in preparation of the manuscript. Judith A. Vienneau 
and Trisha McNamee prepared the illustrations. 
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Rene! Cortical Levels 


of Adenosine Triphosphate 


Restoratier After Prolonged Ischemia by In Situ Perfusion of ATP-MgCl, 


Faul J. Garvim MD; Max Jellinek, PhD; Robert Morgan, RN; John E. Codd, MD 


* The metebcilic consequences of low-temperature kidney 
preservation by pulsatile perfusion and cold storage were evalu- 
&ed in canine kadneys by sesia! adenosine triphosphate (ATP) 
cetermination;. serial cortical ATP levels were determined (1) 
atter optimal Farvest, (2) after 50 minutes of warm ischemia, and 
(3) after 60 miau®s of warm ischemia followed by an intra-aortic 
imfusion of AWP-MgCIl.. After 24 hours of preservation, cortical 
FTP levels were significantly greater when pulsatile perfusion 
was used—bo*h after optimal harvest and after 60 minutes of 
warm ischemia. Cortical ATP levels were significantly greater at 
24 hours in both perfused and cold-storage kidneys when an 
imtra-aortic infas™on of ATP-MgCl, was used following ischemia. 
These results may explain the 24-hour limitation of cold storage 
as well as its mferior results following ischemia injury. Further- 
more, since A" P s critical in cellular metabolism, the technique 
© intra-aortic AT?-MgCI. infusion warrants further investigation 
ir the field of »rzan preservation. 

(Arch Surg ~1©221-224, 1981) 


EE rr perfusion and simple cold storage 
are currertly the two methods used for renal preser- 
vation prior to transplantation. Since each method has 
certain practza and theoretical advantages, the optimal 
method of preservation remains controversial. Clark et al' 
reported a significant decrease in one-year graft survival 
fdiowing ma-hme perfusion as compared with cold stor- 
age. The repor- of Clark et al' has not been totally 
accepted, howewer, because the data were derived from 
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many centers where harvesting techniques, donor pre- 
treatment, and recipient management may vary. When 
results from a single center were analyzed, Feduska et al* 
reported an 82% graft survival after one month and a 55% 
graft survival after one year in 699 consecutive cadaver 
kidney transplants where pulsatile perfusion using cryo- 
precipitated plasma was the method of preservation. Sheil 
et al^ in comparing 88 kidneys transplanted after machine 
perfusion with 83 kidneys transplanted after simple cold 
storage, demonstrated superior one-year graft survival in 
the machine-perfused kidneys (68% vs 52%). Although cold 
storage has the advantage of simplicity and low cost, one of 
the aceepted limitations of this technique is that preserva- 
tion periods of greater than 24 hours lead to poor results 
following transplantation. Furthermore, if the kidneys 
have been damaged by warm ischemia, the results of 
transplantation following cold storage are inferior to 
machine-preserved kidneys. Although it substantially 
depresses the energy demand of the kidney, cold-storage 
preservation still ultimately leads to an energy deficit. 
Machine preservation, by supplying substrate and oxygen, 
can partially reverse this deficit, and as a result allows for 
longer periods of safe preservation. Since adenine nucleo- 
tides exert such a key role in cellular energy exchange, it 
has been postulated that depletion of these stores below 
some critical level may be the explanation for the short- 
comings of organ preservation. The present study at- 
tempts to characterize the effect of low-temperature pre- 
servation by cold storage and machine perfusion tech- 
niques on cortical adenosine triphosphate (ATP) levels. 
Also, the effect of an infusion of ATP-MgCl, after 60 
minutes of warm ischemia on restoration of the ATP 
content of the renal cortex is analyzed. 
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MATERIALS AND METHODS 


Eighteen adult mongrel dogs (19 to 27 kg) were used in this 
study. In all cases, anesthesia was initiated with pentobarbital 
(Nembutal) and maintained with halothane (Fluothane), 0.3% 
delivered continuously by a respirator via an endotracheal tube. 
All dogs received 1 L of 0.45% saline, 12.5 g of mannitol, and 100 
units/kg of heparin sodium prior to cardiac standstill. In each dog 
a midline incision was made, the distal aorta was ligated, and a 
self-modified No. 14 balloon catheter was inserted proximally 
through a vertical aortotomy until the tip was positioned at the 
aortic hiatus. Also, a No. 14 F catheter was placed and secured in 
the distal inferior vena cava. Cardiac arrest was induced by an 
intravenous injection of KCl. Three separate experiments were 
performed. 


Experiment 1: Optimal Harvest With 
Pulsatile Perfusion or Cold Storage 


In six dogs, after cardiac arrest, the intra-aortic balloon was 
inflated and the catheter flushed with a continuous infusion of 
cold lactated Ringer’s solution (1,000 mL). Continuous suction was 
applied to the inferior vena cava catheter. During infusion, en bloc 
removal of the kidneys was accomplished, followed by Collins C-4 
flush and 24 hours of preservation by either pulsatile perfusion 
with cryoprecipitated dog plasma (six kidneys) or cold storage in 
Collins C-4 flush (six kidneys). 


Experiment 2: Sixty Minutes of Warm 
ischemia With Pulsatile Perfusion or Cold Storage 


Six dogs underwent KCl-induced cardiac arrest followed by 60 
minutes of in situ warm ischemia. At this time, the balloon of the 
intra-aortic catheter was inflated and the catheter flushed with a 
continuous infusion of cold lactated Ringer's solution (1,000 mL). 
Continuous suction was applied to the vena cava catheter. During 
infusion, en bloc removal of the kidneys was accomplished, fol- 
lowed by cold Collins C-4 flush and 24 hours of preservation by 
either pulsatile perfusion with cryoprecipitated dog plasma (six 
kidneys) or cold storage in Collins C-4 flush (six kidneys). 


Experiment 3: Sixty Minutes of Warm Ischemia 
With Intra-aortic Infusion of ATP-MgCl., 
Followed by Pulsatile Perfusion on Cold Storage 


Six dogs underwent KCl-induced cardiac arrest followed by 60 
minutes of in situ ischemia. At this time, the balloon of the 
intra-aortic catheter was inflated and the catheter flushed with a 
continuous infusion of cold Collins C-4 flush solution (1,000 mL) 
with ATP-MgCl, added (5 umole each). Continuous suction was 
applied to the vena cava catheter. During infusion, en bloc removal 
of the kidneys was accomplished followed by cold Collins C-4 flush 
and 24 hours of preservation by either pulsatile perfusion with 
cryoprecipitated dog plasma (six kidneys) or cold storage in Collins 
C-4 flush (six kidneys). 

All kidneys in each experiment underwent needle biopsies (0.1 
to 0.5 g) of the renal cortex for measurement of ATP levels. 
Specimens for analysis were taken within five minutes of Collins 
C-4 flush and again after four hours and 24 hours of preservation. 
The use of a standard Collins C-4 flush prior to performing the 
initial biopsies was intended to minimize any contamination of the 
extracellular fluid with the infused ATP. The tissue was immedi- 
ately placed in cold 3% perchloric acid (Icc) and homogenized with 
a glass tissue grinder. After centrifugation at 2,000 rpm for five 
minutes at 5 °C the precipitate was saved for protein analysis by 
the method of Lowry et al.* The supernatant was brought to a pH 
of 7.4 to 7.8 with 4M potassium perchlorate using phenolphthalein 
indicator. This resulted in precipitation of the potassium perchlo- 
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rate salt that was then removed from the specimen by decanta- 
tion. The remainder was again centrifuged at 2,000 rpm for five 
minutes and the supernatant was frozen until time for analysis. 


All tissue samples were analyzed within two weeks of freezing. ° ^ 


After appropriate dilution of the samples, they were read in a 
scintillation counter using standard ATP curves as controls and 
the luciferase method’ for assay. All determinations are based on 
protein content of the sample, but are converted and expressed as 
micromoles per gram of wet weight assuming a tissue protein 
content of 160 mg/g. 


RESULTS 


The results are reported as the mean + 1 5EM for the 
six kidneys in each group. The Student's t test was used to 
determine statistical significance. Figure 1 shows the 
effects of preservation by pulsatile perfusion and cold 
storage on ATP levels after optimal harvest. Levels of ATP 
were not significantly different after harvest in the two 
groups. During pulsatile perfusion there was a progressive 
rise in the cortical ATP levels while cold storage resulted in 
a progressive decline in cortical ATP levels. By 24 hours, 
cortical ATP levels were significantly greater (P — .05) in 
kidneys undergoing pulsatile perfusion. 

Figure 2 shows the effects of preservation by pulsatile 
perfusion and cold storage on ATP levels after 60 minutes 
of warm ischemia. Again, ATP levels were nct significant- 
ly different after harvest in the two groups. During 
preservation, however, pulsatile perfusion was associated 
with a progressive increase in cortical ATP levels and cold 
storage with progressive decline. At four and 24 hours, 
cortical ATP levels were significantly greater (P — .05) in 
kidneys preserved by pulsatile perfusion. 

Figure 3 shows the effect of an intra-aortic infusion of 
Collins C-4 solution with ATP-MgCl. after 60 minutes of 
warm ischemia and 24 hours of pulsatile perfusion on renal 
cortical ATP levels. Results are compared with the kidneys 
that received 60 minutes of warm ischemia ir the previous 
experiment. Cortical ATP levels again progressively 
increased during the 24-hour period of preservation. At 24 
hours, the ATP levels are significantly greater (P < .005) 
when Collins C-4 ATP-MgCl, is used for intra-aortic cold 
perfusion. In the kidneys preserved by cold storage, corti- 
cal ATP levels were significantly greater at both four 
(P < .001) and 24 (P < .05) hours when 60 minutes of warm 
ischemia was followed by an intra-aortic infusion of ATP- 
MgCl, (Fig 4). Although significant, it should be noted that 
by 24 hours of cold storage, even after the ATP-MgCl, 
infusion, ATP levels were decreased to 0.15 pmole/g of wet 
weight, a level that may be inadequate for cellular func- 
tion. 


COMMENT 


Since approximately 15% of cadaver kidneys will never 
function after transplantation,' several investigators have 
attempted to identify criteria that would exclude these 
kidneys prior to transplantation. With machine preserva- 
tion, these criteria include flow characteristics, lactate 
concentration in the venous effluent, and renal tubular 
water reabsorption.’ With cold storage, criteria such as 
hippuran uptake,” tetrazolium bromide," and tissue K/Na 
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NEW Z 
(ZOMEPIRAC SODIUM) 


THE FIRST COMPREHENSIVE 
NON-ADDICTING ANALGESIC* 


... Comprehensive because of its broad 
use in mild to moderately severe pain. 


Evaluated in over 4,400 patients. 
Well tolerated in short- and long-term use. 





In postsurgical pain: Comparative pain relief 
-...the non-narcotic analgesic zomepirac adminis- Response from postsurgical patients after 
tered in repeated doses is well tolerated and a single dose of ZOMAX (zomepirac sodium) 
effective..." in mild to moderately severe postop- or placebo 

erative pain. 


RELIEF" 


“SOME ZOMAX 100 mg 
PAIN 
RELIEF” 


RELIEF” 


"Missus: 


PLACEBO 


"NO 
PAIN 
RELIEF" 


Hours 1/2 1 2 3 4 5 6 





*ZOMAX is a nonsteroidal, anti-inflammatory agent which has been developed 
as an analgesic. It also possesses antipyretic activity. 


pes caben Hen dl for longer than 6 months Combined data from four single-dose studies 
encompassing 123 patients. In three of the studies, 
91 patients were evaluated for 6 hours. 
In the fourth study, 32 patients were evaluated 
for 4 hours. 
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Fig 1.—Effect o preservation method on cortical adenosine 
tiphosphate 'AT?) levels after optimal harvest. Values in paren- 
theses refer to S-Ms for mean values plotted in graph. 
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Fg 2.—Effect of preservation method on cortical adenosine 
triphosphate (AT) levels after 60 minutes of warm ischemia. 
Values in parentheses refer to SEMs for mean values plotted in 
graph. 


Fig 4.—Effect ef intra-aortic adenosine triphosphate (ATP)-MgCI, 
infusion or ccrtical ATP levels after 60 minutes of warm ischemia 
and cold-storage preservation. Values in parentheses refer to 
SEMs for mean values plotted in graph. 


Arch Surg—Vai 1° 6, Feb 1981 


(0.451) 


*  (P-.005) ATP-MgCl © 
2.4 / 


2.2 / 
2.0 4 
1.8 / 
1.6 / 


1.4 / 


1.25 / 


ATP, wmole/g 





Time, hr 


Fig 3.—Effect of an intra-aortic adenosine triphosphate (ATP)- 
MgCl, infusion on cortical ATP levels after 60 minutes of warm 
ischemia and pulsatile perfusion preservation. Values in paren- 
theses refer to SEMs for mean values plotted in graph. 
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In painful musculoskeletal 
disorders: 


ZOMAX “...will provide a significant contribution 
to the multifaceted therapeutic approach 
required for optimum management of patients 
with chronicit] orthopedic pain."? 





In painful sprains, strains, 
fractures: 


"...from the standpoint of both effectiveness 
and tolerability, zomepirac is a useful alternative 
to existing analgesic agents for the manage- 
ment of acute orthopedic pain."? 





For brief summary of prescribing information, see last page of advertisement. 


No evidence of addiction 
potential 


“,..abrupt change from oral zomepirac to 
aspirin demonstrated no evidence of withdrawal 
symptoms."^ 

... nO evidence of development of tolerance 
during extended therapy [one year] with 
zomepirac."* 


Low incidence of 
side effects 


The most frequently reported side effects were 
gastrointestinal. The most common of these 
was nausea. Urinary tract signs and symptoms 
were more frequent in ZOMAX-treated 
patients than in aspirin patients. ZOMAX 
should be given under close supervision to 
patients with a history of upper gastro- 
intestinal tract or renal disease, or for 

those treated for longer than six months 

(see warnings and precautions). 


Distinctive tablet 


New ZOMAX is unlike any analgesic 
you ve prescribed...and so is 
the shape of its tablet. Patients 
are unlikely to mistake it for 
any other medication they may 
be taking concomitantly. 


NEW TABLETS 
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ratios’? have been proposed as being predictive of viability. 
Unfortunately, none of these criteria have gained wide 
acceptance. 

Central to the process of irreversible ischemia is the 
depletion of available energy stores below some critical 
level. Since the adenine nucleotides are the metabolic link 
between energy production and energy utilization, several 
groups have attempted to assess their role in organ 
viability. Calman, using the clamped rat kidney model, 
demonstrated that the sum of cortical ATP and adenosine 
diphosphate (ADP) levels was highly predictive of viability 
after varying periods of ischemia. Bore et al'* demon- 
strated no significant change in ATP levels between ten 
and 60 minutes of warm ischemia but, in their work, the 
ability of the reperfused rat kidney to regenerate ATP was 
highly predictive of viability. Vasko et al^ have demon- 
strated a beneficial effect of allopurinol in renal ischemia, 
presumably due to preservation of purine metabolites from 
irreversible breakdown. Using a rat model, Chaudry et al'5 
have demonstrated a progressive decrease in ATP levels in 
both the liver and kidney during hemorrhagic shock. In 
subsequent experiments, this group” infused ATP-MgCl, 
after prolonged hemorrhagic shock and demonstrated a 
75% survival in the experimental animals. Control rats and 
rats infused with ATP alone, adenosine diphosphate- 
MgCl,, adenosine monophosphate-MgCl, or adenosine- 
MgCl, had a 100% mortality. The beneficial effect of the 
ATP was postulated to occur from a “priming effect” on 
resynthesis of cellular ATP. The MgCl, in these experi- 
ments was used both to minimize the ATP from chelating 
divalent cations and to inhibit deamination and dephospho- 





rylation of ATP. 
Since the adenine nucleotides play such an important 
role in cellular energy production and utilization, we, 


evaluated cortical ATP levels after pulsatile perfusion and e 


cold-storage preservation. The effect of 60 minutes of 
warm ischemia prior to preservation, and the effect of an 
in situ infusion of ATP-MgCl, after this ischemic interval 
were also investigated. Our results indicate that during 24 
hours of preservation, pulsatile perfusion results in a 
regeneration of cortical ATP levels even after prolonged 
ischemia, while cold storage results in a progressive deple- 
tion of cortical ATP. These results may explain the 24-hour 
limitation of cold-storage preservation as well as its limi- 
tations after moderate warm ischemia injuries. In situ 
intra-aortic infusion of ATP-MgCl., results in a significant 
increase in cortical ATP levels after 60 minutes of warm 
ischemia. This increase is seen after both pulsatile perfu- 
sion and cold-storage preservation. Although total adenine 
nucleotides and the ability to regenerate ATP following 
perfusion are more predictive of organ viability than 
cortical ATP levels alone, as demonstrated by Calman" and 
Bore et al," any manipulation that restores cortical ATP 
should be beneficial. The exogenous source of ATP, by 
repleting cortical ATP, should divert the energy required 
for ATP resynthesis to other cellular functions. 

Although the ultimate test of viability remains function- 
al results after transplantation, the beneficial effect of 
ATP-MgCl, infusions in these experiments on cortical ATP 
levels suggests that this technique warrants further inves- 
tigation in the field of organ preservation. 
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ZOMAX” (zomepirac sodium) 

BRIEF SUMMARY 

INDICATIONS AND USAGE: ZOMAX (zomepirac 
sodium) is indicated for the relief of mild to moderately 
Severe pain. 

CONTRAINDICATIONS: In patients who have previously 
exhibited intolerance to it; in patients in whom aspirin and 
other nonsteroidal, anti-inflammatory drugs induce bron- 
chospasm, rhinitis, urticaria, or other sensitivity reactions. 
WARNINGS: Give under close supervision to patients 
with a history of upper gastrointestinal tract disease 

and only after consulting the ADVERSE REACTIONS sec- 
tion. Peptic ulceration and gastrointestinal bleeding, 
sometimes severe, have been reported. 

In clinical studies in patients receiving long-term 
zomepirac sodium treatment for up to 2 years, 
peptic ulcers were reported at an incidence of 
almost one percent. Gastrointestinal bleeding 
without evidence of peptic ulceration has 
been reported at an incidence of about 3 
per 1000. 

Because of animal tumorigenicity 
findings (see PRECAUTIONS, Car- | 
cinogenesis section) and the possi- = 
bility of adverse effects onthe urinary ` 
tract from prolonged use in humans (see 
PRECAUTIONS), caution should be exer- 
cised in considering ZOMAX for chronic use. 
PRECAUTIONS. General: In a 6-month clinical trial, 
urinary tract signs and symptoms of dysuria, cystitis, uri- 
nary frequency, hematuria, pyuria, and urinary tract infec- 
tion appeared at a greater incidence in the ZOMAX 
patients (6.8%) than in aspirin patients (1.4%). The proba- 
bility that the difference observed in these two incidence 
rates is due to chance alone is 0.03. Although the cause 
of these signs and symptoms and their causal relation- 
ship to zomepirac sodium have not been adequately 
established, use with caution in patients treated for longer 
than 6 months. (Also see next paragraph for long-term 
renal effects in animals). 

Long-term toxicological studies have been done in 
rodents and primates. Metabolic studies with zomepirac 
sodium suggest that monkeys provide the best animal 
model for man. In rats, dose-related renal papillary 
necrosis and papillary edema were observed. In mice, 
renal papillary necrosis was observed, usually associated 
with advanced amyloidosis. In two 12-month studies in 
monkeys, there were occurrences of multifocal chronic 
nephritis characterized by interstitial scarring in monkeys 
receiving 40 mg/kg/day of zomepirac sodium, and milder 
interstitial nephritis and edema after 20 mg/kg/day 
Nephrotoxicity was not observed in monkeys given 10 
mg/kg/day for 1 year. 

As with other drugs which inhibit prostaglandin biosyn- 
thesis, elevations of BUN and serum creatinine have been 
reported. Therefore, periodic kidney function tests are 
recommended for those patients undergoing long-term 
treatment. Since zomepirac is eliminated primarily by the 
kidneys, patients with impaired renal function should be 
closely monitored and lower doses of zomepirac sodium 
used. 

Mild peripheral edema has been reported in some 
patients receiving long-term therapy. Therefore, use with 
caution in patients with fluid retention, hypertension, and 
heart failure. 

ZOMAX, like aspirin, inhibits platelet function and pro- 
longs bleeding time; therefore, patients who have coagu- 
lation disorders should be carefully observed when 
ZOMAX tablets are administered. 

Because of ocular changes observed in animals with 
other nonsteroidal anti-inflammatory drugs, it is recom- 
mended that ophthalmologic examinations be carried out 
if visual symptoms develop. 

The antipyretic and anti-inflammatory activity of ZOMAX 
may reduce fever and inflammation, thus diminishing their 
utility as diagnostic signs in detecting complications of 
presumed non-infectious non-inflammatory painfu! 
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conditions. ie 
DRUG INTERACTIONS: 


The in vitro binding of zomepirac to 

human plasma proteins is decreased by sali- 

cylate at salicylate concentrations as low as 5 

mcg/ml, and the decrease is concentration dependent. 
In vitro studies indicated that at therapeutic concentra- 
tions of salicylates, the binding of zomepirac was 
reduced from approximately 9896 to 96-9396. Since there 
have been no controlled clinical trials to demonstrate 
whether or not there is any beneficial effect or harmful 
interaction with the use of ZOMAX (zomepirac sodium) in 
conjunction with aspirin, the combination is not recom- 
mended. 

CARCINOGENESIS, MUTAGENESIS, AND IMPAIR- 
MENT OF FERTILITY: In two 2-year studies in rats at 
doses up to 7.5 mg/kg/day (approximately the human 
dose in mg/kg), the incidence of adrenal tumors was 
increased. In two 18-month studies in mice at doses up to 
10 mg/kg/day, zomepirac sodium did not show evidence 
of tumorigenicity. 

Reproductive studies revealed no impairment of fertility 
in animals, but zomepirac sodium did have an effect on 
parturition. 

PREGNANCY AND NURSING MOTHERS: Because of 
the animal tumorigenicity findings (see PRECAUTIONS, 
Carcinogenesis section) ZOMAX is not recommended 
during pregnancy or for treatment of nursing mothers. 
PEDIATRIC USE: ZOMAX is not recommended for use in 
children because of animal tumorigenicity findings (see 
PRECAUTIONS, Carcinogenesis section) and the possi- 
bility of adverse effects on the urinary tract from pro- 
longed use in humans (see PRECAUTIONS). 

ADVERSE REACTIONS: 

Incidence Greater Than 1% 

The following adverse reactions occurred more frequently 
than 1 in 100 in the approximately 1000 patients receiving 
therapy of one week or longer. The incidence of adverse 
reactions for patients receiving short-term therapy was in 
nearly all cases substantially lower. 

Gastrointestinal: Nausea 1296 (696 in short-term ther- 
apy), gastrointestinal distress? diarrhea? abdominal pain? 
dyspepsia? constipation? flatulence? vomiting? gastritis, 
and anorexia. 

Central Nervous System: Dizziness? insomnia? drowsi- 
ness, paresthesia. 






THE FIRST COMPREHENSIVE NON-ADDICTING 
ANALGESIC: ..comprehensive because of its broad 


use in mild to moderately severe pain 


Cardiovascular /Respiratory: 
Edemar; elevated blood pres- 
sure? cardiac irregularity. palpita- 
tions. 
Dermatologic: Rash? pruritus, 
Skin irritation, sweating. 
Body as a Whole: Asthenia* 
Urogenital: Urinary tract infection? 
urinary frequency, elevated BUN, ele- 
vated creatinine, vaginitis. 
Special Senses: Tinnitus, taste change. 
Psychiatric: Nervousness, anxiety, 
depression. 
*Incidence 396 to 996 of patients. 
Incidence Less Than 1% 
* (Causal Relationship Probable) 
Urogenital: Hematuria. 
Dermatologic: Urticaria. 
Gastrointestinal: Peptic ulcer, gastrointestinal 
- bleeding. 
fF — Body as a Whole: Periorbital edema. 
- Incidence Less Than 1% 


f (Causal Relationship Unknown) 


Body as a Whole: Chills. 

Gastrointestinal: Liver function abnormalities. 
DRUG ABUSE AND DEPENDENCE: ZOMAX is a non- 
narcotic, non-addicting analgesic drug. 
OVERDOSAGE: The absence of experience with acute 
overdosage precludes characterization of sequelae and 
assessment of antidotal efficacy at this time. It is reason- 
able to assume, however, that the standard practices of 
gastric evacuation, activated charcoal administration, 
and general supportive therapy would apply. 

Animal studies have indicated that bicarbonate alkalin- 
ization significantly enhances zomepirac elimination from 
the plasma and suggest that this measure would have 
benefit in a clinical overdosage situation. 

DOSAGE AND ADMINISTRATION. The recommended 
oral dose of ZOMAX (zomepirac sodium) tablets is 

100 mg every 4 to 6 hours as required. In mild pain, 50 mg 
(one-half tablet) every 4 to 6 hours may be adequate. 

In well-controlled studies, single doses larger than 
100 mg have not been more effective than 100 mg and are 
not recommended. Doses exceeding 600 mg per day 
have not been studied and are not recommended for 
even acute use. In treatment exceeding 3 months dura- 
tion, doses greater than 400 mg per day have not been 
studied and are not recommended. 

Patients who receive long-term treatment should be 
periodically monitored (see PRECAUTIONS). Since ant- 
acids do not interfere with the bioavailability of zomepirac, 
ZOMAX may be administered with antacids (other than 
sodium bicarbonate) if gastrointestinal symptoms occur 

ZOMAX is not recommended for use in children (see 
PRECAUTIONS, Pediatric Use). 


REFERENCES: 1. deAndrade JR, Honig S, Ciccone WJ, 
et al: Clinical comparison of zomepirac with pentazocine 
in the treatment of postsurgical pain. J Clin Pharmacol 
20(4, part 2):292-297, April 1980. 2. McMillen JI, Urbaniak 
JR, Boas R: Treatment of chronic orthopedic pain with 
zomepirac. J Clin Pharmacol 20(5-6, part 2):385-391, 
May-June 1980. 3. Mayer TG, Ruoff GE: Clinical evalua- 
tion of zomepirac in the treatment of acute orthopedic 
pain. J Clin Pharmacol 20(4, part 2):285-291, April 1980. 4. 
O'Brien CP. Minn FL: Evaluation for withdrawal symptoms 
following chronic zomepirac administration. J Clin Phar- 
macol 20(5-6, part 2):397-400, May-June 1980. 5. Honig 
S: Preliminary report: Long-term safety of zomepirac. J 
Clin Pharmacol 20(5-6, part 2):392-96, May-June 1980. 
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*ZOMAX is a nonsteroidal, anti-inflammatory agent which has been developed as an analgesic. It also possesses antipyretic activity. 
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due to Poorly Differentiated 


Adenosquamous Carcinoma of the Ovary 


scott H. Norwood, MD; Michael J. Torma, MD; Larry J. Fontenelle, MD 


* in a patient with poorly differentiated ovarian carcinoma, the 
symptomatolegywas mistaken for acute pancreatitis. A review of 
tae pertinent '3terature argues in favor of the early use of amylase 
isoenzymes a patients whose history, objective signs, and 
routine diagnestic studies fail to disclose pancreatic disease. 

(Arch Surg © 16:225-226, 1981) 


m*lasemia complieating ovarian carcinoma is 
£ uncommon, with only a few reported cases, all of 
whieh were associated with cystadenocarcinoma. In one 
patient with poorly differentiated adenosquamous carcino- 
ma of the ovary, the symptomatology was mistaken for 
acute pancreatitis. A four-month delay in the diagnosis 
e»uld possibly have been avoided if amylase isoenzyme 
values had been studied. 


REPORT OF A CASE 


A 56-year-cll woman, gravida 2, para 2, was admitted to the 
g=neral surger service with an eight-hour history of nonradiating 
midepigastric abdominal pain. A similar episode two weeks prior 
te admission had been controlled wita mild analgesics and resolved 
spontaneously. The pain was associated with nausea, chills, and 
fever. There was no reported change in bowel habits and no 
hstory of abdeminal trauma, food intolerance, peptic. ulcer dis- 
ease, gallbladoer disease, or previous surgery. Menarche had 
oacurred at age 13 with normal, regular menses, the most recent 
begimning five days prior to admission. A history of alcohol use 
cauld not be =licited, and the patient's medical history was 
campiletely normal. 

Physical examination on admission disclosed a mildly obese 
woman with «a oral temperature cf 39.3 °C; blood pressure of 
130/58) mm Hg. and pulse rate of 30 beats per minute. Abdominal 
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examination demonstrated hypoactive bowel sounds, with diffuse 
tenderness to palpation and rebound in all four quadrants. There 
was no rigidity, palpable mass, or organomegaly. Results of pelvic 
and rectal examinations were completely normal. The remainder 
of the physical findings were normal. 

Admission chest roentgenogram, kidneys, ureters, and bladder 
series, and upright abdomen x-ray films were unremarkable. 
Leukocyte count was 16,700/cu mm, with a marked left shift; 
hemoglobin level, 13.6 g/dL; and hematocrit reading, 42.0%. Serum 
amylase level was 832 Somogyi units/dL (normal, 60 to 160 
Somogyi units/dL); lactic dehydrogenase level, 446 IU (normal, 9 
to 210); alkaline phosphatase level, 23 IU (normal, 9 to 35); and 
two-hour urinary amylase concentration, 789 units/dL (normal, 4 
to 37). Urinalysis, serum electrolyte values, and bilirubin, albumin, 
total protein, and serum calcium levels were all normal. 

The patient was treated with nasogastric suction, intravenous 
fluids, and bedrest. By the second hospital day, her temperature 
had returned to normal; leukocyte count was 11,000/cu mm, and 
serum amylase level had decreased to 485 Somogyi units/dL. 
Two-hour urinary amylase concentration remained elevated at 144 
units/dL, but all liver function values had returned to normal. An 
oral cholecystogram showed normal visualization with no abnor- 
malities. The patient was subsequently discharged on the sixth 
hospital day with complete resolution of all symptoms and com- 
pletely normal laboratory values, including serum and urine 
amylase levels. 

Upper gastrointestinal x-ray series and repeated oral cholecys- 
togram performed after discharge were completely normal. Serum 
cholesterol and triglyceride levels were not determined. The 
patient had no recurrence of her abdomina! symptoms. 

. Four months later, the patient returned for a routine gyneco- 
logic examination, complaining of increasing abdominal girth, 
amenorrhea, and nocturia of four weeks’ duration. Abdominal 
examination disclosed a palpable cystic mass extending from the 
cul-de-sac to the umbilicus. Ovaries were not palpable. The patient 
was rehospitalized. Serum amylase level was 329 Somogyi units/ 
dL; leukocyte count, 5,900/cu mm; and liver function values, 
normal Urinary human chorionie gonadotropin was not found. 
Barium enema series and intravenous pyelogram gave unremark- 
able findings except for extrinsic displacement secondary to the 
cystic mass. Pelvic ultrasound showed a 20 x 15 x 15-em mass 
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Comparison of Above-Knee 


and Below-Knee Anastomosis 


in Femoropopliteal Bypass Grafts 


David C. Brewster, MD; Andre J. LaSalle, MD; R. Clement Darling, MD 


è Experience with 555 femoropopliteal reconstructions was 
reviewed to evaluate the optimal location of the distal anastomo- 
sis. Autogenous vein was employed in 347 (63%) grafts and 
various prosthetics in 208 (37%). Vein grafts demonstrated 
marked superiority in late patency (73% at five years) vs pros- 
thetic grafts (35% at five years). Below-knee (BK) anastomosis 
resulted in slightly better long-term patency in the vein graft 
group. In contrast, above-knee (AK) anastomosis was clearly 
preferable when prosthetic grafts were employed, particularly in 
patients with poor runoff or limb-threatening ischemia. The 
incidence of major amputation was greater following failure of 
BK grafts, reflecting the fact that a greater proportion of such 
grafts were done for limb salvage. However, failure of BK grafts 
did not appear to alter the level of amputation as compared with 
failed AK grafts. 

(Arch Surg 1981;116:1013-1018) 


py: the past three decades, extensive experience has 
shown the efficacy of femoropopliteal bypass grafts 
in restoring arterial circulation of the lower extremity in 
patients with arteriosclerotic occlusive disease. Use of such 
grafts has enabled experienced surgeons to achieve highly 
satisfactory results in salvage of limbs that would other- 
wise be amputated and in relief of disabling claudica- 
tion.'-° 

Nonetheless, several aspects pertaining to femoropopli- 
teal reconstructions remain controversial. Such topics 
include indications for surgery, particularly in the patient 
with claudication, the optimal graft material, and the 
durability of the procedure. In addition, certain technical 
features of the operative procedure remain unsettled. 
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Debate continues among experienced surgeons, ^or exam- 
ple, concerning the optimal location of the distal znastomo- 
sis: above the knee (AK) or below the knee (BK). Some 
authorities prefer an AK location,**'* while others main- 
tain that a BK anastomosis is superior.'??'?? Tc examine 
this question, our personal experience with femoropopliteal 
grafts was reviewed. 


PATIENTS AND METHODS 


The records of patients undergoing femoropopliteal bypass 
grafts for arterial occlusive disease, performed by two of us 
(R.C.D. and D.C.B.), during the period 1963 through :979 at the 
Massachusetts General Hospital, Boston, were reviewec retrospec- 
tively. Both saphenous vein grafts and a variety of prosthetic 
grafts were included. Other methods of femoropopliteal recon- 
struction, such as open or closed endarterectomy, are not included 
unless combined with a bypass graft. Infrapopliteal grafts, with 
distal anastomosis to a tibial or peroneal vessel, are net included. 
Similarly, femoropopliteal grafts performed for popliteal aneu- 
rysms or traumatic injuries were excluded from consideration. 

All identified patients were placed in two groups based on the 
location of the distal anastomosis; grafts done to the proximal or 
midpopliteal artery at or above the level of the knee were grouped 
in the AK category, while grafts with anastomosis te the distal 
popliteal artery were placed in the BK group. In general, we 
preferred anastomosis to the distal popliteal vessel belcw the knee 
if the available vein was of suitable caliber and length. 

The age, sex, associated diseases, operative indications, arterio- 
graphic runoff, graft material used, operative mortalitr, and early 
and late patency rates were then evaluated for each group. 
Arteriographic runoff was defined as good if the outflow tract had 
two or three tibial vessels patent, and poor if only a single outflow 
vessel existed or if an isolated popliteal segment with only 
collateral runoff was present. In addition, the outcome of failures 
in each group was reviewed, and the incidence and level of 
subsequent amputation determined and compared. Cumulative 
patency rates were determined by the life-table method.’ Stan- 
dard error of cumulative patency rates were determined by 
computer. Follow-up was by personal examination by one of us in 
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completely separate from the uterus. Abdominal exploration 
disclosed a large, tense cystic mass arising from the left ovary, 
with a smaller 1 x 1 x 1-em firm nodule in the right ovary. No 
ascites or palpable pelvic nodes were found. The pancreas and 
biliary tract appeared to be completely normal, and there were no 
distant metastases. A total abdominal hysterectomy with bilateral 
salpingo-oophorectomy was performed without complication. 
Amylase determination of the cystic fluid was not obtained 
intraoperatively. 

By the fourth postoperative day, serum and urine amylase levels 
had returned to normal limits. The final pathologic diagnosis, 
confirmed by the US Armed Forces Institute of Pathology, was 
poorly differentiated adenosquamous carcinoma of the left ovary, 
with metastasis to the right ovary. Follow-up six months after 
surgery found the patient to be completely asymptomatic, with 
normal serum amylase level, two-hour urinary amylase concentra- 
tion, and amylase-creatinine clearance ratio. 


COMMENT 


Although hyperamylasemia associated with ovarian can- 
cer has been previously described, all reports have been of 
the cystadenocarcinoma variety.'* An extensive review of 
the literature by Salt and Schenker’ described various 
causes for hyperamylasemia, including ruptured ectopic 
pregnancy, gonococcal salpingitis, and various tumors of 
other organs. 

Extensive research by various groups** has identified 
characteristic patterns with isoamylase electrophoresis, 
making differentiation from sources other than the pan- 


creas a simple and reliable process. A normal numan serum 
amylase level gives multiple electropnoretic peaks, includ- 
ing a pancreatic peak and a salivary peak that separate om 
polyacrylamide gel.* 

All nonpancreatic tumor isoenzymes reported thus far, 
including the cases of ovarian cystadenocarcinoma, form 
peaks that cluster near the normal salivary fraction and 
are distinctly separate from the pancreatic peak. 

The use of amylase isoenzyme determinations in 
patients with abdominal symptoms znd hyperamylasemia 
would appear to afford distinct advantages in the diagno- 
sis of conditions where pancreatic disease is not the source 
of hyperamylasemia. This would seem particularly impor- 
tant in those patients with no history or objective signs cf 
ethanol abuse or hyperlipidemia in which routine diagnos- 
tic procedures fail to disclose pancreatic disease. Amylase 
isoenzyme values would have been very helpful in making 
an earlier diagnosis in this case. 

Our patient’s serum and urinary amylase levels have 
remained normal postoperatively. Routine determination 
of serum and urinary amylase levels may prove to be useful 
in detecting early recurrence of disease in our patient and 
others with various amylase-secretirg tumors. It has also 
been suggested that monitoring of serum amylase values 
may be useful in evaluating the response rate to chemo- 
therapy in patients with amylase-producing tumors with 
metastases.” 
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Table 1.—Characteristics of Above-Knee and Below-Knee 
Anastomosis Groups 






Anastomosis, No. (96) 













Above-Knee Below-Knee 







Total grafts 










57 (36) 139 (35) 


F 
Average age of patients 64.8 yr 65.4 yr 
Table 3.—Indications for O 


peration and Arteriographic Runoff 
Anastomosis, No. (9*6) 
A 












Above-Knee Below-Knee 
(N = 160) (N = 395) 
Claudication 71 (44) 100 (25) 
Limb salvage 89 (56) 295 (75) 
6 





Good runoff 86 (54) 189 (48) 
Poor runoff 74 (46) 206 (52) 





Table 5.—Operative Mortality and Early Failure Rates 







Anastomosis, No. (96) 






Above-Knee 
(N = 160) 
2 (1.3) 
8 (5.0) 


Below-Knee 
(N = 395) 
5 (1.3) 
20 (5.1) 













Operative mortality 
Early failure 












all instances. Graft patency was determined by presence or 
absence of peripheral pulses and confirmed by oscillometry or, 
more recently, segmental Doppler pressures and pulse volume 
recordings. Follow-up arteriograms were obtained in a limited 
number of cases in which doubt existed about patency of recon- 
struction. Only 25 (4.5%) patients were lost to follow-up, follow-up 
being otherwise complete until death, graft occlusion, or Decem- 
ber 1979. The mean follow-up period was 6.3 years (76 months). 


RESULTS 


During the study period, a total of 673 patients under- 
went bypass grafts below the inguinal ligament. Of these, 
74 patients had infrapopliteal reconstructions, and 44 
patients had grafts for popliteal aneurysms. With exclu- 
sion of these latter two groups of patients, a total of 555 
femoropopliteal bypass grafts remained for analysis. 

Distal anastomosis to the popliteal artery was performed 
AK in 160 (29%) and BK in 395 (71%) grafts (Table 1). The 
average age and sex distribution was very similar in each 
category; as expected, approximately two thirds of grafts 
were done in men. Similarly, there was no significant 
difference in the incidence of associated diseases, given in 
Table 2, although a suggestion of somewhat more wide- 
spread atherosclerotic disease can be noted in the BK 
group. 

Operation was performed for limb salvage in a greater 
number of patients with BK grafts (75%) than those with 
AK anastomosis (56%), as indicated in Table 3. Runoff, as 
determined by preoperative angiography, was slightly 


1014 = Arch Surg—Vol 116, Aug 1981 


Table 2.—Associated Diseases 


Anastomosis, No. (96) 


Above-Knee Below-Knee 








Table 4.—Type of Graft 










Anastomosis, No. (96) 
——————— 
Above-Knee Below-Knee 
(N = 160) (N = 395) 


Autogenous vein 85 (53) 262 (66) 

















Prosthetic grafts 75 (47) 133 (34) 
Umbilical vein 2 7 
Bovine heterograft 4 8 
Polytetrafluoroethylene 35 47 
Dacron 28 32 






Composite 


better in the AK group, but this difference is not statisti- 
cally significant. Grafts to an isolated popliteal segment 
were done in 35 (22%) AK grafts and in 57 (14%) BK grafts. 
Overall, operation was done for limb salvage (ischemic rest 
pain or ischemic lesions/gangrene) in 384 (69%) of 555 
patients. Good runoff was present in 275 grafts (49.5%) and 
was judged poor in 280 patients (50.5%). 

Table 4 gives the types of bypass grafts used in each 
group. Autogenous vein grafts were used more frequently 
in the BK (66%) than AK (53%) group. Included in the vein 
graft group are "modified" vein grafts, using venovenous 
anastomosis of a vein segment from the opposite extremi- 
ty or arm, or proximal superficial femoral endarterectomy 
in conjunction with a distal vein graft, as previously 
described." Approximately 7% of grafts in each group 
originated from a patent or endarterectomized proximal 
superficial femoral artery. Such grafts in both AK and BK 
groups were usually vein grafts that were too short for 
preferred proximal anastomosis to the common femoral 
artery. Some modification was used in 20% of AK vein 
grafts and 17% of BK vein grafts. The variety of prosthetic 
grafts used was generally similar in the AK and BK 
groups, except for greater use of composite grafts in the 
BK group. This is to be expected, as the rationale for such 
grafts is almost always to use a vein segment to cross the 
knee joint. Twelve percent of the grafts in the entire series 
were “redo” procedures, representing secondary proce- 
dures following previous graft failures. Some patients had 
undergone multiple prior grafts. The majority of such 
secondary procedures used prosthetic materials and BK 
anastomosis. 

Operative mortality (1.3%) was identical in both AK and 
BK groups (Table 5). There was only one operative death 
(0.6%) in the group of 171 patients undergoing operation 
for relief of claudication, whereas six deaths (1.6%) 
occurred among 384 patients with limb-threatening 
ischemia. Similarly, the rates of early graft failure were 
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Pseudolymphoma of the Stomach 


Lawrence M. Highman, MD; Floyd J. Fantelli, MD; Robert E. Hermann, MD 


* Pseudolymphoma of the stomach is an unusual condition 
teat is frequently confused with true gastric lymphoma. This has 
resulted :n favorable long-term results in several large series of 
eastric lymphema. The distinction between lymphoma and pseu- 
colymphoma may be difficu't to make on the basis of frozen 
sections and. occasionally, ən permanent histologic sections. 
When the diagnosis can be made intraoperatively, a conservative 
procedure is indicated. When the diagnosis is suspected but 
cannot be mace«microscopiczlly, it is suggested that observation 
fer define evdence of malignancy on follow-up be undertaken 
before iritiating adjuvant therapy. This condition is frequently 
associated with chronic pepbc ulcer disease and is considered 
benign. t has been proposed that pseudolymphoma, if left 
untreatec, may progress to trie lymphoma. 

(Arch Surg 16:227-229, 1881) 


(mith anc Helwig! first cescribed gastric pseudolympho- 
mà às a benign proeess characterized by reactive 
I-mphoid hyperplasia of tke stcmach. The cause has been 
&tributed tc chronic inflammation. There is a frequently 
roted association with chronic peptic ulcer disease. The 
Gstinction between pseudolymphoma and true gastric 
I-mphoma may be difficut to make on both gross and 
raicroscepie examination. Several cases of gastric lympho- 
ma witk prolonged survival have now been reclassified as 
pseudolymphoma.* We report a recent case of pseudolym- 
poma of the stomach, discuss the importance of its 
recognition fy the surgeor, and review the literature. 


REPORT OF A CASE 


A 40-year-oie man was seen at the Cleveland Clinic in December 
1-78, wita syraptoms of early satiety, epigastric burning pain 
relieved by milk and antacids, and upper abdominal fullness after 
meals. He had aoted a 13.5-kg weight loss during the preceding 15 
months and a £5-kg loss in thespreceding three months. There was 
n» history of *omiting or jaumdice. He had a history of gastric 
uer that bled and required 3 enits cf blood in 1969. The ulcer was 
seen on gastroseopy in 1971. He was nospitalized in 1972, 1975, and 
1778 for "ecurment episodes o: upper gastrointestinal (GI) tract 
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bleeding. He denied the use of tobacco, coffee, or alcohol. The 
only medication he was taking at the time of admission was 
aspirin. 

Physical examination on admission revealed a well-nourished, 
well-developed man in no acute distress. He was 185 cm tall and 
weighed 91.4 kg. The examination findings were unremarkable 
except for mild epigastric tenderness to deep palpation. No 
abdominal masses were palpable. 

Laboratory studies at admission disclosed the following values: 
hemoglobin, 14.4 g/dL; WBCs, 5,600/cu mm; 18-factor automated 
blood chemistry analysis, normal; T-cell lymphocytes, decreased to 
58.7% (normal, 75.2+5.3%); B cells, increased to 35.1% (normal, 
21.8+6.1%). The sIg+ cells represented 5.2% (normal, 
+ 14.7 € 4.396). An upper GI tract roentgenographic series disclosed 
a gastric ulcer of the greater curvature of the stomach with an 
atypical appearance and thickening of the gastric mucosal folds 
(Fig 1). The radiologic impression was that of a malignant gastric 
ulcer. On gastroscopy, an ulcerated mass in the upper body of the 
stomach along the greater curvature, extending to the esophago- 
gastric junction, was identified. Biopsy and brush cytologic find- 
ings did not disclose neoplastic cells. The patient was operated on 
and a wide subtotal gastrectomy and incidental cholecystectomy 
(for cholelithiasis) were performed. Frozen-section studies on the 
resected stomach were interpreted as showing an atypical gastric 
malignancy with tumor cells at the margin of the resected 
specimen. The remaining stomach, spleen, and greater omentum 
were then removed—a total gastrectomy. Esophagojejunostomy to 
a Roux-en-Y jejunal segment was the method of reconstruction. 
The patient did well postoperatively and was discharged after an 
uneventful hospital course. 


PATHOLOGIC FEATURES 


Gross examination of the stomach revealed a well- 
circumscribed mucosal ulceration along the greater curva- 
ture with raised margins measuring 2.01.5 em. Sur- 
rounding the ulcer for an area of 5 to 6 em, the mucosa was 
edematous with loss of normal rugal folds. Cross-section 
through the ulcer and surrounding tissue revealed a thick- 
ened gastrie wall (1.5 em) comprised predominantly of firm 
tan-gray tissuue. Multiple soft, enlarged lymph nodes were 
identified along the greater and lesser curvature. Five of 
these nodes measured up to 2.5 em in diameter. 

Microscopic examination revealed mucosal ulceration 
with a prominent mature lymphocytic infiltrate with ger- 
minal centers (Fig 2). The fibrosis in the submucosa 
extended deeply into the muscularis. The inflammation 
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Vein, 
70 N = 347 


All Grafts, 
40 Prosthetics, N = 555 


N = 208 


Graft Patency, % 
[91 
e 


Years 


Fig 1.—Cumulative patency rates for autogenous vein, prosthetic, 
and all femoropopliteal grafts combined. 


Graft Patency, 96 





Years 


Fig 3.—Cumulative patency rates for autogenous vein grafts with 
above-knee (AK) and below-knee (BK) distal anastomosis. 


identical, at 5%, for AK and BK groups. 

Late patency results, as determined by life-table analy- 
sis, are shown in Fig 1 to 4. As can be seen in Fig 1, the 
five-year patency rate for the entire series of 555 femoro- 
popliteal grafts was 60%. However, this was markedly 
different for vein grafts and those grafts done with 
prosthetie materials. Five-year patency of autogenous 
saphenous vein grafts was highly satisfactory (73%), as 
opposed to a disappointing 35% for the group of prosthetic 
grafts. Analysis did not suggest any significant difference 
between any of the prosthetic materials employed, 
although experience with umbilical vein grafts was limited 
in the study period, and follow-up periods for polytetra- 
fluoroethylene (PTFE) grafts were relatively brief. 

Late patency of all grafts, as related to the location of 
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Graft Patency, % 





Years 


Fig 2.—Cumulative patency rates for all grafts with above-knee 
(AK) and below-knee (BK) distal anastomosis. 


Graft Patency, % 





Years 


Fig 4.—Cumulative patency rates for prosthetic grafts with above- 
knee (AK) and below-knee (BK) distal anastomosis. 


the distal anastomosis, is shown in Fig 2. For the entire 
series, there was no significant difference between AK 
and BK grafts at five years, although early results were 
slightly more favorable in the AK group. If separate 
analysis is done for vein and prosthetic grafts, however, 
important differences are apparent, as shown in Fig 3 and 
4. When saphenous vein was used, grafts with BK distal 
anastomosis fared slightly better than AK grafts, with 
five-year patency rates of 73% vs 70% and ten-year patency 
rates of 64% vs 53%, respectively, although such differences 
are not statistically significant (Fig 3). In contrast, AK 
placement of prosthetic grafts resulted in significantly 
superior late patency, ie, 66% vs 37% at three years and 46% 
vs 29% at five years (Fig 4). 

Overall, there were 43 (27%) failures in the group of 160 
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Fig 1.—Upper gastrointestinal tract roentgenogram of stomach 
shows atypical gastric ulcer of greater curvature of stomach. 
Surrounding mucosal folds are thickened and rigid. 





Fig 2.—Photomicrograph of gastric wall shows prominent lympho- 
cytic infiltrate with germinal center (lower right) and focal erosion 
and atrophy of mucosa. 
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was focally transmural. In addition to mature lymphocytes 
and germinal centers, plasma cells, neutrophils, and histio- 
cytes were scattered throughout the infiltrate. The germi- 
nal centers had a rim of mature lymphocytes surrounding 
less mature follicular center cells. Regional lymph nodes 
showed hyperplastie changes with preserved follicular 
architecture. After review of the permanent sections post- 
operatively, the diagnosis was changed from atypical 
gastric carcinoma or lymphoma to pseudolymphoma of the 
stomach surrounding a chronic gastric ulcer. 


COMMENT 


The distinction between pseudolymphoma and lympho- 
ma of the stomach was first reported in 1958 by Helwig 
and Smith.’ Since then, pseudolymphoma has been consid- 
ered a benign condition that has an excellent prognosis. 
Pseudolymphoma has been described in the orbit, medias- 
tinum, lung, salivary glands, skin, small intestine, and 
colon.*** The distinction between pseudolymphoma and 
true gastric lymphoma cannot always be determined.’ 
Occasionally, the distinction has been made only after 
follow-up evaluation.*^ 

Our patient had symptoms similar to those previously 
reported (Table). Since the symptoms for gastric lympho- 
ma and pseudolymphoma are similar, a distinction between 
the two clinically is not reliable. The most frequent symp- 
toms of pseudolymphoma are epigastric pain, nausea and 
vomiting, weight loss, GI tract bleeding, aremia, and an 
epigastric mass. 
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Table 6.—Failed Grafts and Amputations 


Anastomosis, No. (96) 


Above-Knee 
(N = 160) 
43 (27) 

8/43 (19) 


Below-Knee 

(N = 395) 
145 (37) 
47/145 (32) 
27 (19) 


Failed grafts 

Major amputations 
Below-knee 
Above-knee 





Fig 5.—Left, Progression of disease at above-knee distal anasto- 
mosis, compromising graft function 16 months following implan- 
tation. Right, Correction by extension of vein graft to below-knee 
location. 


AK grafts, and 145 (37%) failures in the BK group (Table 
6). Major amputation at AK or BK level was required in 
32% of failed BK grafts as opposed to 19% of AK graft 
failure. However, the location of the distal anastomosis did 
not appear to affect the ultimate level of required amputa- 
tion, as 14% of failed grafts in each group resulted in AK 
amputation. 


COMMENT 


The preferred site of distal anastomosis for femoropop- 
liteal bypass grafts remains unsettled. Some authorities 
advocate use of the proximal popliteal artery at an AK 
loeation,**'* while others maintain that a BK anastomosis 
to the distal popliteal artery is preferable.'-5:7-2 Obvious- 
ly, in some instances there will be little choice in the 
location of the distal anastomosis. The popliteal artery 
below the knee will be all that is available in some patients, 
necessitating a BK anastomosis, as is more often true in 
the patient with limb-threatening ischemia undergoing 
operation for limb salvage. Conversely, in patients with an 
isolated popliteal segment, anastomosis at or above the 
knee will be all that is possible in some instances. Adequate 
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Fig 6.—Left, Preoperative arteriogram illustrating possibility of 
either above-knee (AK) or below-knee distal anastomosis. Right, 
Arteriogram two years after AK bypass graft, revealing patent 
graft but occlusion of popliteal artery distal to anastomosis. 


preoperative arteriography will often clearly define such 
decisions, or judgment may be reserved for operative 
exploration and palpation of the vessel. However, in a 
considerable number of patients, the popliteal artery is 
reconstituted just below the adductor canal, and either AK 
or BK anastomosis would be feasible. In such instances, 
uncertainty exists as to the preferred site. 

Definitive data in this regard are lacking, and recom- 
mendation is often based on personal opinions rather than 
fact. It is well recognized that comparison of different 
series reported in the literature is difficult due to differ- 
ences, among others, in comparability of patient groups, 
operative techniques, proportion of patients operated on 
for claudication as opposed to limb salvage, the frequency 
of prosthetic grafts employed, the length of follow-up, and 
method of reporting results. In addition, late patency may 
be affected by many factors besides the location of the 
distal anastomosis, including disease progression, the qual- 
ity of the vein, or later alterations in the graft itself. 
However, it was hoped that review of the extended person- 
al experience of two surgeons using similar techniques and 
sharing similar preferences might help to resolve this 
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Naqvi et al" Loehr et al'* 


Nausea and vom- 






Age, yr 





At operation, frozen-section examination findings are 
eten consis ent with a lymphoma or other neoplasm. 
Gecasionally, the definitive pathologic diagnosis may be 
& ffieult to determine by frozen and permanent sections. 

Since its original description, several authors have com- 
mented on tnis entity. Valdés-Dapena et al’ have sug- 
gested that € spectrum of disease exists with pseudolym- 
paoma at ore end, and true lymphoma at the opposite 
extreme. They have also suggested that the differential 
c.agnosis be&ween malignancy and a benign process may 
depend on tbe interpretation o? the pathologist; further, 
pseudolymphoma, a benign condition, may ultimately 
become a tru» lymphoma if left untreated. 

Faris and 3altzstein* suggested that pseudolymphoma 
is a benign process, often limited to the mucosa and 
submucosa, associated with peptic ulcer disease. They also 
seggested th.t if the diagnosis of true lymphoma was in 
deubt, it was »referable to observe the patient for evidence 
œ recurrent malignancy before considering radiation or 
ckemotherap-. Similarly, Jacobs’? and Ranchod et al* in 
reviewing cases of gastrie pseudolymphoma noted that 
many of their patients had symptoms for years. They both 
neted that the endoscopist believed a gastric neoplasm was 
present in 5#% and 40%, respectively, of patients with 
pseudolymphema who underwent endoscopy. These au- 
thors have suggested that pseudolymphoma may represent 
a reaction to *hronic peptic ulcer disease. 

Recently, Stroehlein et al" reported the long-term fol- 
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low-up: of a patient whose condition was diagnosed as 
gastric pseudolymphoma. This patient underwent an 
exploratory abdominal operation. When the gastric biopsy 
specimen was interpreted as pseudolymphoma, a conserva- 
tive operation was performed. Biopsy specimens obtained 
several times showed no progression toward lymphoma. 
This finding is in agreement with the recommendation of 
Burkhart and Wilkinson. If pseudolymphoma can be 
recognized on frozen section, a conservative approach to 
alleviate the patient’s symptoms is indicated. 

Pseudolymphoma is difficult to diagnose and usually 
cannot be determined on the basis of symptoms or preoper- 
ative studies. It should be suspected in a patient who has a 
chronic gastric ulcer. On pathologic examination, the pres- 
ence of a mixed inflammatory infiltrate composed of 
mature lymphocytes, plasma cells, neutrophils, and histio- 
cytes, together with fibrosis and lymphoid follicles contain- 
ing germinal centers, indicates the diagnosis of pseudo- 
lymphoma rather than lymphoma.*'*" Conversely, the 
presence of metastatic disease at operation eliminates 
pseudolymphoma as the diagnosis. The diagnosis of pseu- 
dolymphoma is difficult to make on the basis of frozen 
section analysis alone. If the distinction between lympho- 
ma and pseudolymphoma cannot be made on permanent 
sections, it is recommended that follow-up be done clinical- 
ly for evidence of recurrent malignancy. Only then should 
adjuvant therapy be initiated. 


References 


1. Smith JL J., Helwig EB: Malignant lymphoma of the stomach: Its 
di.gnosis, distincion and biologic behavior, abstracted. Am J Pathol 34:553, 
1958. 

3. Faris TD, Saltzstein SL: Gastric lymphoid hyperplasia: Lesion con- 
fused with lymphosarcoma. Cancer 17:207-212, 1964. 

3. Berry GR, Mathews WH: Gastric lymphosarcoma and pseudolympho- 
ma: reappraisal ef 12 cases of gastric lymphosarcoma. Can Med Assoc J 
91312, 1967. 

4. Berez CA, Derfman RF: Benign lymphoid hyperplasia of the stomach 
ard duodenum. fadiology 87:505-510, 1966. 

*. Cornes JS, Wallace MH, Morson BC: Benign lymphomas of the rectum 
ard anal canal: A study of 100 cases. J Pathol Bacteriol 82:371-382, 1961. 

=». Ranchod M, Lewin KJ, Dorfman RF: Lymphoid hyperplasia of gas- 
traintestinal trac. Am J Surg Pathol 2:383-400, 1978. 

~. Kay S: Lymphoid tumors of the stomach. Surg Gynecol Obstet 118:1059- 
106, 1964. 

—. Stobbe JA, Lockerty MB, Bernatz PE: Primary gastric lymphoma and 
it= grades of mal znaney. Am J Surg 112:10-19, 1966. 

—. Valdés-Dapema A, Affolter H, Vilardell F: The gradient of malignancy 


Arzh Surg—Vol 116, Feb 1981 


in lymphoid lesions of the stomach. Gastroenterology 50:382-389, 1966. 

10. Jacobs DS: Primary gastric malignant lymphoma and pseudolympho- 
ma. Am J Clin Pathol 40:379-394, 1963. 

11. Stroehlein JR, Weiland LH, Hoffman HN, et al: Untreated gastric 
pseudolymphoma. Am J Dig Dis 22:465-470, 1977. 

12. Burkhart CR, Wilkinson RH Jr: Inflammatory pseudotumors of the 
stomach: A report of two cases. Cancer 18:1310-1316, 1965. 4 

13. Rousselot P, Oberling F: Pseudo-lymphome de l'estomac: Etude 
histologique á propos de 24 cas. Ann Anat Pathol 10:325-326, 1965. 

14. Ming S: Tumors of the Esophagus and Stomach. Atlas of Tumor 
Pathology, Armed Forces Institute of Pathology, 1973, section 7, p 110. 

15. Naqvi MS, Burrows L, Kark AE: Lymphoma of the gastrointestinal 
tract: Prognostic guides based on 162 cases. Ann Surg 170:221-231, 1969. 

16. Loehr WJ, Mujahed Z, Zahn FD, et al: Primary lymphoma of the 
gastrointestinal tract: A review of 100 cases. Ann Surg 170:232-238, 1969. 

17. Joseph JI, Lattes R: Gastric lymphosarcoma: Clinicopathologie analy- 
sis of 71 cases and its relation to disseminated lymphosareoma. Am J Clin 
Pathol 45:653-669, 1966. 


Pseudolymphoma of Stomach—Highman et al 229 





| 


puc diis. ai 


question. 

Analysis o? the AK and BK groups reveals a remarkable 
similarity of patients in each category in regard to age and 
sex distribution, and little difference in the arteriographic 
outflow tract. As anticipated, advanced ischemic disease 
was more prevalent in the BK group, in which a somewhat 
greater incidence of associated disease was present and in 
whom operation was done for limb salvage in 75%, as 
opposed to 56% in the AK group. Otherwise, the groups 
appear evenly matched. 

Our results show no difference in operative mortality or 
incidence of early graft failure between the two groups. 
This is not surprising, as operative mortality is more 
closely associated with the presence of associated disease, 
particularly eoronary artery disease, which did not differ 
appreciably between the two groups. The physiologie stress 
imposed by operation will differ very little whether AK or 
BK anastomosis is chosen. As noted, six of seven deaths 
occurred in patients undergoing salvage procedures, sim- 
ply reflecting the more advanced arteriosclerotic disease in 
such patients. Similarly, little difference in the acute 
occlusion rate would be anticipated, as most early failures 
are technical in nature.’ 

It seems logical that the most important factors in 
analysis of this issue would involve late patency data and 
the question of whether the incidence and level of major 
amputation required after graft failure differed in the AK 
and BK groups. In addition, it seems important to review 
the performance of different graft materials above and 
below the knee joint. 

When late patency results are examined, there is no 
significant difference for AK or BK grafts as noted for the 
entire series (Fig 2). When the type of graft being used is 
considered, however, important differences do emerge. If 
autogenous saphenous vein is employed, highly satisfacto- 
ry late patency can be obtained with either AK or BK 
anastomosis (Fig 3). Other authors have also found that 
location of the distal anastomosis has little influence on the 
long-term patency of autogenous vein grafts. Our 
results with vein grafts indicate that grafts with a BK 
distal anastomosis were associated with slightly greater 
late patency after both five and ten years (73% vs 70%; 64% 
vs 53%), but the differences do not achieve statistical 
significance. We believe these results, however, do support 
our preference for BK anastomosis in autogenous saphe- 
nous vein grafts, as the long-term function of such grafts 
appears unrelated to length of the graft or crossing of the 
knee joint. Placement of the distal anastomosis in the 
distal popliteal artery is preferable in such grafts, we 
believe, as it will avoid possible progressive disease in the 
proximal or midpopliteal artery, which may account for 
later failure of an initially successful AK bypass graft (Fig 
5 and 6). 

Possible kinking of a graft as it crosses the knee joint is 
often cited by many surgeons who favor AK anastomo- 
sis.'^!*'* Our results, as well as the experience of others, 
would suggest that this is, in fact, not a concern when vein 
grafts are used.'-??*25 

Our data do not allow us to document the frequency of 
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disease progression in the popliteal artery distal to grafts 
with an AK anastomosis. A recent study by Blackshear and 
associates, based on follow-up noninvasive hemodynamic 
studies, does not suggest that this is a frequent problem,” 
but other investigators have found in clinical and arterio- 
graphic follow-up studies that disease progression in the 
proximal and midpopliteal artery does occur and may 
impair late patency of AK grafts.” In addition, several 
studies have suggested that bypass grafting may acceler- 
ate such disease progression.” It is our distinct impres- 
sion that more disease is usually found in the proximal or 
midpopliteal vessel, and that its progression may jeopar- 
dize some AK grafts. This potential problem is best 
avoided if a satisfactory vein will permit BK anastomo- 
sis. 

In contrast, our data clearly document the advisability of 
AK anastomosis when prosthetic grafts are employed, 
confirming the long-held clinical impression of many sur- 
geons (Fig 4). Long-term function of AK prosthetic grafts 
appears fairly satisfactory, but extension below the knee 
should be avoided if possible. Poor performance of BK 
prosthetie grafts may relate to greater likelihood of kink- 
ing, as opposed to vein grafts, or to a lesser tolerance to low 
flow rates sometimes associated with BK grafts. Our data 
did not reveal significant differences between the various 
grafts used. However, experience with umbilical vein was 
limited, and follow-up was relatively brief for PTFE 
grafts. Our early experience with AK PTFE graf:s showed 
a satisfactory 81% cumulative patency rate at 30 months, in 
contrast to a 47% patency for BK PTFE grafts during the 
same interval.*! While it is hoped that umbilical vein grafts 
may achieve more satisfactory long-term patency in situa- 
tions requiring BK anastomosis or in low-flow anatomic 
situations, follow-up data are currently unavailable, and 
we believe efforts should be made to place prosthetic grafts 
AK for the present. 

some who favor AK anastomosis believe that extension 
of a femoropopliteal graft below the knee makes loss of the 
knee joint more likely should the graft subsequently fail 
and amputation become necessary. Szilagyi et al* reported 
that a failed reconstruction had a 60% likelihood of raising 
the level of amputation from a BK to an AK level. Their 
study did not, however, differentiate AK and BK graft 
failure. Other authors state that failure of grafts with a 
BK distal anastomosis definitely lowers the possibility of a 
subsequent successful BK amputation.'**? Our data, how- 
ever, do not demonstrate any difference in the ultimate 
level of amputation following failure of BK grafts as 
opposed to AK graft oeclusions. The incidence of amputa- 
tion required after graft failure was indeed somewhat 
higher in the BK group, but this would be expected as more 
such grafts were done in limb salvage situations. The 
incidence of AK amputation was 14% in both AK and BK 
graft failure groups (Table 6). We agree with Burgess and 
Marsden* that wound healing problems may be more likely 
and the clinical course perhaps more protracted when BK 
amputations are performed following failure of BK grafts, 
but we did not find that the ultimate salvage of the knee 
joint was significantly altered as compared with failure of 
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Intimal Breakdown Causing Failure 
of Human Umbilical Vein Graft 


William E. Haun, MD; Charles O. Brantigan, MD; Robert B. Sawyer, MD 


è Early graft failure secondary to intimal breakdown with 
subsequent hemorrhage into and dissection of the wall of a 
modified human umbilical cord vein allograft occurred. Early 
recognition and immediate graft replacement will undoubtedly 
minimize further morbidity to the patient. To our knowledge, this 
is the first case of early graft failure from this cause described in 
the literature. 

(Arch Surg 116:230-231, 1981) 


se of the modified human umbilical cord vein allograft 
(HUCVAG) for vascular reconstructions of the 
extremities has gained considerable attention and clinical 
use since first being reported by Dardik et al'? in 1976. 
Clinical trials since performed have shown the early paten- 
cy and limb salvage rates equivalent to those obtained with 
autogenous saphenous veins.” 

Early graft failures have been attributed to poor distal 
runoff, suboptimal technique, clamp trauma to the allo- 
graft, knee flexion with below-the-knee femoropopliteal 
bypass, anterior compartment syndrome with femorotibial 
bypass, and poor inflow. We describe an early graft failure 
secondary to intimal breakdown with subsequent hemor- 
rhage into and dissection of the modified HUCVAG wall. 
To our knowledge, this occurrence has not been described 
in the medical literature. 


REPORT OF A CASE 


_A 55-year-old man was admitted with an 18-month history of 
claudication of the right leg that progressively increased to the 
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point where it interferred with routine work and social activities. 
During this time, he noted no improvement in spite of recom- 
mended exercise programs and marked reduction of cigarette 
smoking. He also complained of coldness in his right foot after 
walking one block. The right femoral pulse was diminished on 
physical examination; the right popliteal and pedal pulses were 
absent by palpation. There was no evidence of trophic changes, 
acute ischemia, or dependent rubor. An isolated right superficial 
femoral artery obstruction diagnosed by vascalar laboratory 
studies (Fig 1) was subsequently confirmed arteriographically. 
Saphenous veins were inadequate because of a previous coronary 
artery bypass. A right femoropopliteal bypass above the knee was 
performed using a 6-mm modified human umbilical vein graft 
prepared according to manufacturers instructions. Both anasto- 
moses were constructed with 5-0 and 6-0 polypropylene sutures, 
taking care to incorporate the full thickness of tae biograft and 
surrounding Dacron mesh. Intraoperative arteriography revealed 
a diseased popliteal artery but a good lumen wita patency of all 
trifurcation vessels down to the level of the ankle. Pedal pulses, 
palpable postoperatively, shortly disappeared. The graft had 
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Fig 1.—Vascular laboratory studies showing isolated right super- 
ficial femoral artery obstruction. 
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AK grafts. This opinion has also been expressed by other 
investigators.*- 

Review of our extensive personal experience would 
appear to emphasize strongly the superior results of auto- 
genous vein grafts in femoropopliteal reconstruction; we 
cannot coneur with other recent reports that suggest 
equally satisfactory results with alternate grafts. We 
continue to feel that if the caliber and length of vein are 
satisfactory, the distal popliteal artery below the knee will 
be the location with the least disease and allow the best 
technical anastomosis and long-term function, without 
jeopardizing the success of later BK amputation should 
this be required after graft failure. If adequate vein length 
is not available for BK anastomosis, AK anastomosis with 
vein is clearly preferable to the use of prosthetic grafts. 
Every effort should be made to use autogenous vein, 
including possible modified vein grafts as described by 
Linton and Wilde.” In this series, vein was used for 63% of 
grafts. This incidence is undoubtedly reduced by a relative- 
ly large number of "redo" or secondary procedures (12% of 
total grafts), which reflect the referral nature of our 
practice. In our prior experience with primary femoropo- 
pliteal reconstructions, autogenous vein grafts should be 
feasible in approximately three fourths of patients. 

Conversely, experience has shown, as stated by Craw- 
ford," that while nothing is better than a good autogenous 
saphenous vein graft, there is nothing worse than an 
inadequate vein. Other studies reporting long-term results 
have also emphasized the importance of the quality of 
vein.®*-117- Tf vein quality is unsatisfactory or the size is 
inadequate (diameter less than 4 mm), we believe that a 
prosthetic graft is indeed preferable. If a prosthesis is 
used, every effort should be made to place such grafts AK, 
particularly in patients with poor runoff in whom surgery 
is done for limb salvage. Relatively disappointing long- 
term function of BK prosthetic grafts suggests that their 
use in the patient with claudication alone should be very 
carefully considered, and that indications for their use in 
general should be more restricted. In addition, such results 
continue to emphasize the importance of development of a 
satisfaetory alternative graft for use when autogenous 
vein is not available. 
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Fig 2.—Phetormicrograph demonstrating blood within graft wall. 


Adventitia s neted at bottom left and graft lumen at upper right 
(Fematoxylin-e»sin, original magnification x 100). 





Fig 3.—Hig»er-»ower photomicrograph shows blood within wall 
ofgraft. Muscu ar wall identified on left with graft lumen filled with 
blood noted or far right side (hematoxylin-eosin, original magni- 
fication x 400) 


become thsom otic within two hours of surgery. Immediate 
exploration revealed a dark black-appearing graft grossly resem- 
bling elotted Blood. Thrombectomy of the clotted graft was 
performed and because of disease within the popliteal segment, 
the graft was -xtended to the popliteal artery below the knee, 
using a new modified human umbilical vein graft for the exten- 
sien. Six hours postoperatively, the graft again became thrombotic 
ard the paiien underwent reexploratory surgery immediately. 
The proximal g-aft remained intensely black with the new distal 
graft segment maintaining its normal tan appearance. The initial 
HJCVAG was replaced with an 8-mm straight-woven Dacron 
graft with thrembectomy of the distal umbilical vein segment. 
Asteriography showed a satisfactory anastomosis. Multiple fur- 
ther attempts a restoring circulation in the graft with the use of 
adjuvant therapy with heparin sodium or streptokinase were all 
ursuccessfu. Aakle pressures remained at preoperative levels. 

Since the pre~aration of this report, a graft infection developed 
in this patient and led to amputation. 
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Histologic sections of the removed graft revealed the lumen 
filled with clotted blood. There was hemorrhage into the wall of 
the graft that in some places separated intima from muscularis 
and in other places split the muscular wall of the graft 
(Fig 2 and 3). 


COMMENT 


We can find no mention in the medical literature of 
immediate graft failure secondary to hemorrhage and 
dissection of the modified, glutaraldehyde-tanned, human 
umbilical vein graft. Meadox Medicals reports that, 
although unreported in the literature, this condition is not 
unknown to them and is reported four or five times a year. 
According to the manufacturer, this problem can be caused 
by anything that damages the intima—sticking of the glass 
mandril to the intima during its removal, rough handling 
during irrigation, or failure to include full thickness of this 
relatively thick graft in the suture line (personal communi- 
cation, R. J. Turner, J. M. Hartigan, March 20, 1980). 
Extreme care should be taken during implantation to avoid 
these problems. As far as we can tell, none of these 
problems occurred in this case. Unfortunately, on occasion 
a bubble, most likely carbon dioxide, forms in the manufac- 
ture of these grafts. In spite of rigorous quality control, 
such bubbles are sometimes not detected and can form an 
entry point for subsequent dissection. Once blood flows 
behind the intima, it is exposed to a very thrombogenic 
surface and rapid graft thrombosis results. The process of 
dissection converts the entire graft to a black gelatinous 
mass resembling clotted blood. 

Surgeons using this graft must be aware of the impor- 
tance of protecting the delicate intima of this graft during 
preparation and suturing. Should immediate graft throm- 
bosis occur, a defect in the intima caused either by surgery 
or graft manufacture should be considered in addition to 
the usual causes of graft failure. Should the graft itself 
have the black appearance of clotted blood, no attempt at 
thrombectomy should be made-the graft must be immedi- 
ately replaced. 


Nonproprietary Name and Trademark of Drug 


Streptokinase—Streptase. 
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Intraoperative Arteriography 


in Femoropopliteal 


and Femorotibial Bypass Grafts 


Paul R. Liebman, MD; James O. Menzoian, MD; John A. Mannick, MD; Bruce W. Lowney, MD; Frank W. LoGerfo, MD 


* We reviewed our experience with intraoperative arteriog- 
raphy following femoropopliteal and femorotibial reconstruction 
during a five-year period beginning in January 1975. During 171 
of 250 procedures an intraoperative arteriogram was performed. 
In nine (5.296) instances, a correctable abnormality was 
detected. These consisted of three cases of distal anastomotic 
stenoses, two cases of intimal flaps, three cases of poor inflow, 
and one case of clot. Intraoperative arteriography may reveal a 
correctable abnormality in 596 of femoropopliteal and femorotib- 
ial bypass grafts and thus prevent early graft failure. The 
false-positive rate was 0.0696. In our experience, routine intraop- 
erative arteriography has been a safe, easy to perform, and 
effective method of assessing technical problems in femoropop- 
liteal and femorotibial reconstruction. 

(Arch Surg 1981;116:1019-1021) 


arly failure rates in lower-extremity bypass grafting 
have been reported as low as 4.79 for femoropopli- 

teal bypass and up to 18.8%? and 48.1%* when dealing with 
femorctibial and femoroperineal grafts, respectively. Most 
of these failures have been attributed to technical errors, 
ie, anastomotic stenosis, intimal flaps, twisted grafts, and 
thrombi. Various intraoperative procedures have been 
advocated to assess technical adequacy. Various investiga- 
tors have advocated the checking of pulses; Doppler 
ultrasound assessment,°* flow measurements,”’ pulse vol- 
ume recording," strain gauge plethysmography," and seg- 
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mental plethysmography.” Intraoperative arteriography 
has been used at our institutions as a means to disclose 
these technical errors. To determine the value of this 
procedure, we have examined our experience and that of 
others. 


PATIENTS 


During the five-year period beginning in January 1975, 250 
femoropopliteal and femorotibial bypass grafts were performed at 
the University Hospital, Boston, and the Boston City Hospital. 
Most were done for limb salvage associated with femoropopliteal 
occlusive disease. A few were done for popliteal aneurysm and 
trauma. Nearly all procedures used reversed autogenous saphe- 
nous vein. Where the saphenous vein was inadequate, a few 
bypasses were performed using an arm vein, Dacron, or polytetra- 
fluoroethylene (PTFE). During 171 of these procedures, an intra- 
operative arteriogram was performed, which forms the basis of 
this report. 


OPERATIVE TECHNIQUE 


During the performance of the final anastomosis, the x-ray 
technician is notified. At the completion of the bypass, a 19-gauge 
scalp vein is introduced into the common femoral artery above the 
proximal anastomosis (Figure). Thirty milliliters of 50% diatri- 
zoate sodium is hand injected at 5 mL/s. This rate (approximately 
300 mL/min) far exceeds the flow expected in the graft and 
collaterals,” and therefore precludes the use of a clamp to direct 
flow or concentrate the contrast material. This technique has 
uniformly resulted in adequate visualization of the graft and 
runoff. The film cassette is placed in an available sterile cover and 
positioned directly under the distal anastomosis and graft. If the 
proximal graft and anastomosis need to be visualized, the film 
cassette should be placed under the thigh and buttock in a film 
holder built directly into the operating room table. Exposure 
should be made after positioning the limb to provide a lateral or 
profile view of the anastomosis. The cassette is exposed on 
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Percutaneous Transhepatic Pancreatic Vein 


Catheterization in Localization of Insulinoma 


Edward Dunn, MD, Stephen Stein, MD 


* Localization of pancreatic insulinomas can present consid- 
erable operative difficulty. Blind pancreatic resections are likely 
to miss the tumor and are associated with the concomitant 
morbidity and mortality of repeated explorations and resections. 
While arteriography is often very helpful in locating the tumor 
preoperatively, there are some patients in whom a tumor blush 
cannot be seen. The use of percutaneous transhepatic pancreat- 
ic vein sampling for radioimmune insulin assay is reviewed, with 
particular emphasis on its usefulness in locating a small insu- 
linoma. The technique is readily adaptable to other endocrine- 
secreting tumors of the pancreas. 

(Arch Surg 116:232-233, 1981) 


poe localization of insulinomas is usually car- 
ried out by arteriography. This procedure, which may 
be enhanced by the use of stereoscopy as well as magnifi- 
cation and subtraction, is capable of yielding positive 
results in as high as 91% of patients as reported by Van 
Heerden and his colleagues. However, successful localiza- 
tion in most series is limited to about two thirds of the 
patients examined. 

Because preoperative localization expedites the surgical 
exploration for these characteristically small tumors and 
enables the surgeon to avoid the problems of blind resec- 
tions, further efforts at demonstration of the tumors seem 
worthwhile in patients in whom arteriography is unsuc- 
cessful. 

In 1975, Ingemansson and his colleagues? described the 
use of portal and pancreatic vein catheterization in a 
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patient with a rather large insulinoma. In 1978, their 
experience was brought up to date with five patients, three 
with insulinomas and two with islet cell hyperplasia.’ 
Millan et al* described a patient with normal arteriograph- 
ic findings but abnormal results from transhepatic sam- 
pling and localization of a 2.5-em tumor in the tail of the 
pancreas. Superselective catheterization was used to local- 
ize the tumor. LeQuesne et al? used percutaneous transhe- 
patie catheterization in four patients, with successful 
localization of the tumor in three, two ef whom had 
undergone one previous unsuccessful exploratory opera- 
tion each. Kallio and Suoranta* described four patients 
undergoing selective portal vein catheterization who had 
had normal arteriography results. In all four cases, local- 
ized increases in insulin activity were seen. At surgery, two 
of the four patients had palpable tumors at the site of the 
presumed positive assay. Two other patients did not have 
palpable tumors but underwent blind resections with 
tumors found in thin sections of the pancreas, again at the 
preoperatively localized site of increased insulin activity. 

We recently encountered a patient with normal arteriog- 
raphy results in whom this technique proved to be extreme- 
ly useful in localization of the insulinoma. 


REPORT OF A CASE 


A 71-year-old woman was admitted through the emergency 
room of Waterbury (Conn) Hospital Health Center on Oct 4, 1979, 
because of confusion and stupor. She had a one-year history of 
these symptoms with many milder, similar attacks. These con- 
sisted of mumbling, inappropriate behavior, and retrograde amne- 
sia and usually occurred in the morning. 

Emergency room examination of the patient showed her to be 
stuporous and obese, with a blood pressure of 200/108 mm Hg, a 
pulse rate of 80 beats per minute, and respirations of 20/min. Her 
skin was warm and dry. Results of physical examination were 
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Scalp vein needle, 19 gauge, placed in common femoral artery 
above proximal anastomosis. 


command of the surgeon following the injection of contrast 
material. In our experience, in patients with three-vessel runoff, 
we expose the cassette immediately on completion of the injection 
of the contrast material. In those patients with two-vessel runoff, 
we allow a delay between the injection of contrast material and 
the exposure of the cassette of one pulse beat. In patients with 
one-vessel runoff, we allow a delay of two pulse beats, and in 
patients with an isolated popliteal segment we allow a delay of 
three pulse beats.* During the processing of the roentgenogram, 
the surgical team proceeds with wound irrigation and prepares for 
wound closure. The bed of the saphenous veins or any other wound 
uninvolved with the anastomoses may be closed at this time. 

If an abnormality is noted, it is repaired and the final arterio- 
gram is taken before wounds are closed. The needle puncture site 
in the common femoral artery will normally close with gentle 
pressure; however, a 19-gauge needle puncture in a synthetic graft 
material, particularly PTFE, may require a suture for closure. 


RESULTS 


In ten (5.9%) of 171 bypasses where an intraoperative 
arteriogram was performed, a correctable abnormality was 
detected. These cases are as follows: 


Abnormality No. of 
Patients 
Distal anastomosis stenosis 4 
Intimal flap 2 
Thrombus 2 
Poor flow, proximal 
anastomosis stenosis 1 
No flow 1 
Total 10 


In nine cases, the error was corrected and subsequent 
arteriograms were normal. All of these grafts were func- 
tioning after one month. In one instance, the intraopera- 
tive arteriogram was misread as normal. The graft failed 
within 24 hours, and the patient had to be returned to the 
operating room to reestablish flow. Review of the opera- 
tive angiogram revealed thrombus that was present at the 
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Use of Intraoperative Arteriography in 
Femoropopliteal and Femorotibial Bypass Grafts 








No. of Errors 
Source, yr cases — 
Plecha and Pories,? 1972 = = - 
Dardik et al,'^ 1975 77 19 
Courbier et al," 1977 786 3 1.7 
Dardik et al,'^ 1978 188 3.2 


Present report, 1980 


conclusion of the original operation. On one occasion, the 
arteriogram suggested an abnormality that proved to be 
artifactual on opening the graft, and thus represents the 
only false-positive operative angiogram. No complications 
were noted in our intraoperative arteriogram experience. 
The intramural injection of contrast material or dislodge- 
ment and embolization of plaque, noted in a series of 
carotid intraoperative arteriograms,'? did not occur or were 
clinically insignificant in this series. 


COMMENT 


The techniques used for intraoperative arteriography 
during femoropopliteal and femorotibial bypass grafting 
have varied. Contrast material has been introduced 
through the hood of both the proximal and distal anasto- 
mosis,^ and directly into the vein to examine only the 
distal anastomosis. Application of clamps during expo- 
sure has been advocated to direct flow and keep contrast 
medium concentrated." The following goals should dictate 
operative arteriography techniques: (1) examination of 
completed bypass graft, (2) visualization of both anasto- 
moses and as much of the graft as possible, (3) adequate 
filling of graft with contrast material, and (4) simplicity. 
The technique described here was devised with these goals 
in mind. 

The experience of others is summarized in the Table. 
There appears to be a significant difference in the percent- 
age of errors detected in intraoperative arteriograms when 
pre-1975 series are compared with more recent ones. 
Before 1975, several series reported that over 20% of 
intraoperative arteriograms revealed correctable technical 
errors. Our series and that of others reported since 1975 
have found that considerably less than 10% of intraopera- 
tive arteriograms reveal such errors. A striking example of 
this discrepancy is the work of Dardik et al,’* who noted a 
drop from 25% to 3.2% for technical errors noted on 
intraoperative arteriograms when their early series was 
compared with more recent work. This difference can 
probably be explained on the basis of improved techniques 
involving suture material, magnification, and experience. 
None of these series noted complications as a result of 
intraoperative arteriography. 

Early failure in lower extremity bypass grafting is 
commonly acknowledged to be secondary to technical 
errors. Many procedures advocated to uncover these tech- 
nical errors require specialized equipment and experience 
in their use, and may be cumbersome to use (gas steriliza- 
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Hoentgenogram Sowing localization of catheter in splenic vein. 
Radioimmune insulin assays were drawn from segmental pan- 
c»eatic veins at s-es indicated by letters. 


essentially unremarkable except for obesity and for the neurolog- 
ical examination that showed aphasia with slow response to 
cer: mand. 

Laboratory inv-stigation at the time of admission revealed 
narmal results frem complete blood cell count and normal findings 
from a 12-faetor aatomated chemical analysis, with the exception 
o- tne blood gluco= level, which was 34 mg/dL. Values for arterial 
bwed gases were aormal. 

The patient ws treated with a glucose bolus with prompt 
restoration of her neurological functions. She was admitted and 
underwent an extensive evaluation to rule out other causes of 
hypoglycemia. She was found to have markedly elevated levels of 
serum insulin, rasging from 74 to 114 U/mL at the time of 
fasting. Severe hyooglycemia was produced by a 24-hour fast, and 
no "urther provocztive tests were used. 

Selective arteri-graphy with injection of celiac and superior 
mesenteric branches failed to disclose any visible tumor blush, 
even on subtractien films. Because cf this unsuccessful attempt, 
th= patient under-ent selective catheterization of the pancreatic 
veins with radioir mune insulin assay, the findings of which are 
shown in the Figu e. Insulin levels in serum were as follows: A, 27 
pl /mL; B, 568 aU mL; C, 118 4U/mL ; D, 54 U/mL; E, 97 pU / mL; 
amd F, 54 uU/mL. 

The patient was brought to the operating room on Oct 30, 1979, 
amd surgically expDred. The pancreas was completely mobilized by 
means of a Kocher maneuver; the spleen and the tail and body of 
the pancreas supemorly and inferiorly were also mobilized. A firm 
area was felt just D the left of the junction of the body and tail of 
the pancreas, measuring approximately 1.5 em in diameter. It was 
net apparent im esther the anterior or posterior surfaces of the 
pancreas, whieh appeared normal in those areas overlying the 
presumed tumor. “he area of firmness appeared to correspond to 
the localized incre.se in insulin activity seen on the preoperative 
selective catheteri ation. 

The tail of the p.nereas was resected with a margin to the right 
of tne palpable tu nor. Pathological examination of the pancreas 
showed a 1.8-cmetumor with a relatively discrete capsule. However, 
same multiple small nodular protrusions of tumor were noted in 
the normal pancre-s. There was no tumor at the resection margin; 
it was believed that this was a benign islet cell adenoma since no 
other histological xeatures that suggested malignancy were pres- 
eri. 
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The patient's blood glucose level was monitored during the 
operation and showed a rise to normoglycemic levels by the 
conclusion of the operative procedure. Postoperatively her blood 
glucose level remained in the range between 110 and 120 mg/dL on 
an unrestricted diet. She was discharged on the 14th postoperative 
day. Follow-up four months postoperatively shows the fasting 
glucose level to be 100 mg/dL and the patient asymptomatic. 


COMMENT 


The problems of localizing an insulinoma represent a 
major challenge to the surgeon. Of all pancreatic tumors, 
insulinoma would appear to be the most consistently 
diagnosed by arteriography, and certainly this should be 
the first modality used in localization of the tumor. Pre- 
vious techniques, including exploration and blind resection, 
have frequently failed to cure the patient's hypoglycemia 
and have resulted in repeated surgical explorations with 
ever-increasing morbidity and mortality. 

Selective transhepatic percutaneous sampling of the 
pancreatic veins has been used not only for diagnosis of 
insulinoma but for diagnosis of glucagonoma, somatostati- 
noma, gastrinoma, and islet cell hyperplasia. The validity 
of the technique has been well established in Scandinavia 
and now in this country. Passaro, in a recent editorial, 
reviewed the history of this technique and pointed out that 
there are difficulties in gastrinomas because the tumors 
are often multiple, malignant, and highly variable in 
size. 

Even with extensive mobilization and exploration, the 
pancreas remains a difficult organ to completely examine, 
and there are some areas, ie, the uncinate process, that 
virtually defy easy inspection. 

The use of selective catheterization and identification of 
sites of increased activity of radioimmune insulin provide 
the surgeon with an additional tool in the preoperative 
localization of the insulinoma. In those patients in whom 
the arteriogram is either normal or equivocal, the use of 
percutaneous transhepatic selective catheterization will 
enable the surgeon to approach the patient with the 
likelihood of localization of a tumor in a very difficult 
anatomic area. 


References 


1. Van Heerden JA, Edis AV, Service FJ: The surgical aspects of 
insulinomas. Ann Surg 189:677-682, 1979. 

2. Ingemansson S, Lunderquist A, Lundquist I, et al: Portal and pancreat- 
ic vein catheterization with radioimmunologie determination of insulin. 
Surg Gynecol Obstet 141:705-711, 1975. 

3. Ingemansson S, Kuhl C, Larsson L, et al: Localization of insulinomas 
and islet cell hyperplasia by pancreatic vein catheterization and insulin 
assay. Surg Gynecol Obstet 146:725-734, 1978. 

4. Millan VG, Urosa CL, Moliteh ME, et al: Localization of oceult 
insulinoma by super-selective pancreatic venous sampling for insulin assay 
through percutaneous transhepatic catheterization. Diabetes 28:249-251, 
1979. 

5. LeQuesne LP, Nabarro JDN, Kurtz A, et al: The management of 
insulin tumors of the pancreas. Br J Surg 66:373-378, 1979. 

6. Kallio H, Suoranta H: Localization of occult insulin secreting tumors of 
the pancreas. Ann Surg 189:49-52, 1979. 

7. Passaro E Jr: Localization of pancreatic endocrine tumors by selective 
portal vein catheterization and radioimmunoassay. Gastroenterology 11:806- 
807, 19779. 


Insulinoma—Dunn & Stein 233 


- ‘Owe eae se Se 





el Qs B cc 2 OA ae ees WA > eto 








TTP” ees WI 


eee a eee uut» 


F Py 
mL t4 ail Lez 


we ON ERES CN SE Y c TR eee o P 


Taai Umso io abe a 





tion of flowmeter and Doppler probes; application of 
plethysmography transducers) and are probably less sensi- 
tive to the detection of these technical errors than intraop- 
erative arteriography. The advantage of relative simplicity 
combined with the absence of complications points strong- 
ly to the routine use of intraoperative arteriography. 
Recent work has shown that this procedure will reveal 
correctable technical errors in 2% to 6% of lower-extremity 
bypass grafting operations. 

Dardik et al'* documented from operating room records 
that the average time expended to perform an intraopera- 
tive arteriogram was less than ten minutes. This confirms 
our experience. Routinely, the x-ray technician is notified 
well before the completion of the final anastomosis, at 
which time the scrub nurse prepares the arteriogram 
injeetion apparatus and loads the x-ray cassette into a 
sterile cover. As noted earlier, while waiting for film 
processing, the wound is prepared for closure. The routine 
use of intraoperative arteriography has a substantial time 


advantage over the occasionally done study. 

The intraoperative arteriogram gives only a single- 
dimension projection, and thus may miss a technical error 
detected by a second view. Attention to positioning to 
reveal the anastomosis in profile will greatly improve the 
diagnostie yield and has been satisfactory in cur experi- 
ence. 

Early failure may still occur as a result of inadequate 
runoff despite an arteriographically documented technical- 
ly perfect anastomosis. The intraoperative arteriogram 
may in such a situation allow the surgeon to objectively 
refrain from reoperation in the presence of demonstrated 
unreconstructability. 

Successful femoropopliteal or femorotibial reconstruc- 
tion depends on precise technique and experience, and can 
be greatly aided by precision lighting and magnification. 
But even in the most carefully done anastomosis, intraop- 
erative arteriography can reveal errors that would other- 
wise lead to early graft failure. 
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Identification of a Parathyroid 


Adenoma by Operative Ultrasonography 


Bernard Sigel, MD; Avram R. Kraft, MD; Lloyd M. Nyhus, MD; Julio C. U. Coelho, MD; Michael P. Gavin, MD; 


Dimitrios G. Spigos, MD 


e During surgery, real-time ultrasound scanning accurately 
localized a parathyroid adenoma posterior to the superior pole of 
the right thyroid lobe. This was made feasible because of the 
ultrasound features of parathyroid tissue and current develop- 
ments in ultrasound instrumentation. 

(Arch Surg 116:234-235, 1981) 


trasound scanning has been employed to locate abnor- 

mal parathyroid glands prior to surgery."'^ The 
intent has been to provide information that could shorten 
the search time during operation. We have modified this 
approach by performing ultrasonography during the oper- 
ation, herein describing a clinical experience in which this 
was done to identify and locate a parathyroid adenoma. To 
our knowledge, this constitutes the first recorded instance 
of the use of ultrasonography to assist the surgeon during 
a parathyroid operation. 


REPORT OF A CASE 


A 58-year-old woman was admitted to the Cook County Hospi- 
tal, Chicago, in January 1980 with a diagnosis of primary hyper- 
parathyroidism following diagnostic evaluation in the surgical 
clinic. The patient had a presumptive diagnosis of renal calculi six 
months previously after an episode of hematuria. Review of her 
outpatient records revealed persistent hypercalcemia, with serum 
calcium levels in the range of 12 to 13 mg/dL. The patient was 
obese, hypertensive, and receiving chlorothiazide diureties. When 
diuretic therapy was discontinued, the serum calcium level 
remained elevated. Results of blood studies were within normal 
limits, except for the serum calcium levels of 10.8 to 11.0 mg/dL 
and the serum phosphorus level of 1.8 to 2.6 mg/dL. 

Exploratory surgery of the neck was performed Jan 29, 1980. 
Exposure was obtained with a transverse cervical incision with 
retraction of the strap muscles. The thyroid gland appeared 
normal. 

Real-time ultrasound B-mode high-resolution scanning was 
performed using a commercial mechanical sector scanner. A 
gas-sterilized transducer, 6 mm in diameter, with a 15-mm focal 
length and 7.5-MHz frequency, was employed. The transducer was 
hand-held over the tissue (Fig 1). Saline solution was introduced 
into the operative field to provide acoustical coupling between the 
transducer and the tissue. The neck region was scanned systema- 
tically by using both longitudinal and transverse scan paths. Scan 
images were displayed on the video screen of the scanner. 

On longitudinal scanning through the thyroid gland, an oval 
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sonolucent area was found deep to the superior pole of the right 
thyroid lobe (Fig 2). This was estimated to be 1.5 x 1.0 em. No 
other ultrasonie abnormalities were found. The time for ultrason- 
ography was less than two minutes. 

Dissection was directed to the area in question; the superior 
thyroid vessels on the right were divided, and the upper pole of the 
thyroid lobe was mobilized. A nodule about the s:ze estimated by 
ultrasound scanning was located posteriorly ard partially em- 
bedded in the thyroid gland (Fig 3). The nodule was visualized 
about eight minutes after identification by ultrasonography. 
Frozen section examination of a small fragment of this nodule 
revealed parathyroid tissue. This nodule was considered to repre- 
sent the right upper parathyroid gland. Three other normal 
parathyroid glands were located in normal positicns and were not 
biopsied. The parathyroid nodule was excised; it measured 
1.8 x 0.7 x 0.5 em and weighed 600 mg. Microscopic diagnosis was 
parathyroid adenoma. The patient's recovery was uneventful, and 
postoperative serum calcium values leveled at 9 mg/dL. 


COMMENT 


Continuing interest in preoperative localization of 
abnormal parathyroid glands has reeently been directed to 
ultrasound scanning. Ultrasonography is made possible by 
two factors. First, enlarged parathyroid glands tend to be 
weakly echogenic in contrast to adjacent :hyroid tissue, 





Fig 1.—lllustration showing position of hand-held transducer in 
operative field. Posterior location of parathyroid adenoma is 
indicated by shaded area. 
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Fg 2.—Real-time ultrasonogram showing echogenic thyroid tis- 
Sue (T) superfiaal to oval-shaped area of sonolucency produced 
by parathyroic adenoma (PA). Estimated size of adenoma was 
1.5 x 1 cm. 
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muscle, and fascia.'** This permits contour definition of 
enlarged glamis by the differences in tissue echogenicity. 
The other factor relates to recent technological advances in 
E-mode high--esolution imaging, particularly using real- 
tme scanning. This has permitted more precise ultrasonic 
imaging of sm aller structures than was possible previous- 
ly. 

The clinica! validity and role of preoperative ultrasonog- 
raphy is stil not established in the management of 
patients with hyperparathyroidism. Although very high- 
resolution re=arch equipment has been able to locate 
g ands of 1 er in diameter, commercially available ultra- 
seand equipment has been reported to be successful only in 
locating parathyroid tumors that are 2 cm in diameter or 
larger. 

Our experience suggests another approach: the use of 
ultrasonograpay during the surgical exploration for abnor- 
mal parathyre d tissue. Ultrasonography during operation 
hes two advantages. First, because less tissue penetration 
fcr the ultrasaumd beams is required if the scanning does 
net include tæ tissue outside the strap muscles, higher- 
frequency ultmasonography may be performed. This per- 
mats high-reselution imaging with relatively simple to 
operate and læs expensive ultrasonic instruments than are 
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Fig 3.—Photograph of operative field showing right thyroid lobe 
being retracted anteriorly and medially, revealing portion of 
parathyroid adenoma (white arrow). Normal right inferior parathy- 
roid is also seen (black arrow). Head of patient is to reader's 
left. 


used for deeper scanning. Another advantage of using 
ultrasound during the operation is the ability to relate 
ultrasonie findings directly to visible anatomical land- 
marks. The surgeon, by freehand scanning in different 
planes, can acquire a three-dimensional sense for the 
location of structures. The immediacy of the real-time 
images provides information about depth and direction 
from specific sites of reference in the operative field. This can 
guide the selection of tissue planes for dissection and facili- 
tate the search process for abnormal parathyroid tissue. 

Our initial experience with operative ultrasonography 
shows feasibility in locating abnormal parathyroid tissue 
and justifies further evaluation in parathyroid surgery. 
This evaluation should assess the criticism made by Egdahl 
about the helpfulness of preoperative ultrasonography.^ 
Egdahl points out that experienced surgeons in most 
instances can readily locate all of the parathyroid glands at 
operation. The real question for operative ultrasonography 
is whether or not it can help the surgeon in problem 
situations eaused by anatomical abnormalities (previous 
surgery or atypical location) and in identifying abnormal 
glands that are only slightly enlarged. 


William R. Schwarz designed Fig 1. The ultrasound instrumentation was 
provided by High Stoy Technological Corp, Bohemia, Long Island, NY. 
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Demonstrated in vitro 
activity* against these 
gram-negative organismst: 
Escherichia coli, Klebsiella 
pneumoniae, Proteus 
mirabilis, P. rettgeri, 

P morganii, P. vulgarist 
Enterobactert and 


Haemophilus influenzae.'? 


Mandol has in vitro activity* 
against H. influenzae 
comparable to that 

of chloramphenicol and 


superior to that of ampicillin.3 - 


On call: MANDOL- 





Cefamandole Nafate - 


1 g (equivalent to cefamandole activity) in 10 and 100-ml-size vials 


In vitro activity* against 
gram-positive organisms, 
including Staphylococcus 
aureus, S. epidermidis, 
beta-hemolytic and other 
streptococci,' and 
Streptococcus pneumoniae. 


Mandol provides in vitro 
activity* against anaerobes. 


Achieves therapeutic levels 
in pleural and joint fluids, in 
bile and bone.s 


May be administered both 
ILM. and I.V. 


100563 
See reverse side for summary of prescribing information. 
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*In vitro activity is not necessarily indicative of clinical f 
effectiveness. t, 


tPseudomonas, Acinetobacter calcoaceticus ( formerly 
Mima and Herellea species), most Serratia. enterococci 
(e.g.. S. faecalis). and some strains of P vulgaris are 
resistant in in vitro tests. Initially susceptible strains of 
Enterobacter may occasionally become resistant during 
therapy. 


» fpc 


tMost strains of Bacteroides fragilis are resiszant in vitro: 
however, infections caused by susceptibie strains have 
been treated successfully 


§Tissue analysis gives primarily qualitative rather than 
meaningful quantitative data as to the presence or 
absence of an antibiotic in a particular body fluid or 
tissue. Therapeutic efficacy cannot be predicted by the 
level attained in a specific body fluid or tissue. 


Note: Mandol should be given cautiously to B. 
penicillin-sensitive patients and is contraindicated in 
patients with known allergy to cephalosporins. 


References: 
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Technique 


Vertebral Artery Trauma 


Acute Recognition and Treatment 


Donald E. Meier, MD; Bruce E. Brink, MD; William J. Fry, MD 


€ Vertebral artery injury is uncommon and may be initially 
unrecognized. Sequelae of vertebral artery injury include arteri- 
ovenous fistulae and pseudoaneurysms that may appear months 
after injury. The incidence of the sequelae is unknown. Cervical 
angiography used in the routine evaluation of a patient with 
penetrating neck trauma readily demonstrates vertebral artery 
injuries. This series of 13 cases demonstrates the low morbidity 
associated with the treatment of isolated vertebral artery injuries. 
A technique for proximal and distal ligation of the vertebral artery 
is presented. Its use is recommended in the treatment of any 
patient with vertebral artery injury who has a normal contralateral 
vertebral artery and no demonstrable extracranial branches from 


the vertebral artery to the spinal cord. 


(Arch Surg 116:236-239, 1981) 


he frustration early surgeons felt in dealing with 

vertebral artery injuries was summarized by Sanson 
in his treatise on traumatic hemorrhages, published in 
1836. He commented, "The vertebral artery cannot be 
ligated, on aecount of its great depth, nor compressed, 
because of the osseous canal which protects it; it can still 
less be cauterized. The wounds of this vessel are beyond the 
resources of art." Matas, who reported 42 extracranial 
vertebral artery injuries collected from the literature with 
a combined mortality of 80%, credits Maissoneuve with the 
first successful vertebral artery ligation in 1853. To our 
knowledge, at least 70 cases of traumatic vertebral arteri- 
ovenous fistulae have been reported in the literature since 
this time.*^ Most were diagnosed months or years after the 
initial injury. The treatment of acute vertebral artery 
injuries has been accompanied by a high mortality. Fogel- 
man and Stewart’ reported a 50% mortality with vertebral 
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artery trauma and stated that, "there are few injuries 
involving major vessels so constantly complicated by as 
high a mortality rate as that following injury to the 
vertebral artery." 

The position of the vertebral artery, surrounded by bone 
and fascia, not only protects it from major trauma, but 
may delay recognition of injury by serving as a deterrent 
to major hemorrhage. Neurological deficits are not usually 
caused by isolated vertebral artery injury since circulation 
to the basilar system may be adequately supplied by a 
single vertebral artery. The relative increase in reports of 
arteriovenous fistulae resulting from unrecognized injury 
indicates the necessity for a more aggressive approach in 
the diagnosis of vertebral artery injury. Inadequate use of 
arteriography and the usual benign presentation of verte- 
bral artery trauma account for the low incidence of 
reported vertebral artery injury.'* From 1957 to 1973, only 
seven vertebral artery injuries (approximately 3% of all 
cervieal vaseular injuries) were identified at this institu- 
tion.'^ Diagnosis, as noted by Fogelman and Stewart,’ was 
usually made because of (1) hemorrhage from a posterior or 
lateral neck wound not controlled by proximal occlusion of 
the common carotid artery and (2) bleeding from the 
posterolateral neck area in association with fracture of a 
cervical transverse process. In September 1976, we insti- 
tuted routine four-vessel cervical arteriography for all 
severe trauma to the neck. Only patients with exsanguinat- 
ing hemorrhage or airway obstruction were exempt, and 
these patients routinely underwent postoperative arteri- 
ography. During this three-year period, we diagnosed and 
treated 13 patients with vertebral artery injury, a period in 
which we treated 50 patients with 54 carotid injuries. 
Vertebral artery injuries accounted for 19.4*6 of our cervi- 
cal vascular injuries. This report summarizes our experi- 
ence with vertebral artery injuries and presents the oper- 
ative technique used in their management. 
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Cefamandole Nafare 


Brief Summary. 
Consult the package literature for prescribing information. 


Indications and Usage: Mandol is indicated for the treatment of serious 
infections caused by susceptible strains of the designated microorganisms in 
the diseases listed below: 

Lower respiratory infections, including pneumonia caused by Streptococcus 
pneumoniae (Diplococcus pneumoniae). Haemophilus influenzae. Klebsi- 
ella species. Staphylococcus aureus (penicillinase and non- 
penicillinase-producing). beta-hemolytic streptococci, and Proteus 
mirabilis 

Urinary tract infections caused by Escherichia coli. Proteus species (both 
indole-negative and indole-positive). Enterobacter species, Klebsiella 
species. group D streptococci (Note: Most enterococci, e.g.. S. faecalis 
are resistant). and S. epidermidis 

Peritonitis caused by £. coli and Enterobacter species 

Septicemia caused by E. col! S aureus (penicillinase and non- 
penicillinase-producing), S. pneumoniae. S. pyogenes (group A beta- 
hemolytic streptococci). H. influenzae. and Klebsiella species 

Skin and skin-structure infections caused by S. aureus (penicillinase and 
non-penicillinase-producing), S. pyogenes (group A beta-hemolytic 
streptococci), H influenzae. E. coli. Enterobacter species, and P mirabilis 

Bone and joint infections caused by S. aureus (penicillinase and non- 
penicillinase-producing) 

Clinical microbiologic studies in nongonococcal pelvic inflammatory dis- 
ease in females. lower respiratory infections, and skin infections frequently 
reveal the growth of susceptible strains of both aerobic and anaerobic 
organisms. Mando! has been used successfully in these infections in which 
several organisms have been isolated. Most strains of Bacteroides fragilis are 
resistant in vitro; however. infections caused by susceptible strains have been 
treated successfully 

Specimens for bacteriologic cultures should be obtained in order to isolate 
and identify causative organisms and to determine their susceptibilities to 
cefamandole. Therapy may be instituted before results of susceptibility studies 
are known; however, once these results become available, the antibiotic 
treatment should be adjusted accordingly 

In certain cases of confirmed or suspected gram-positive or gram-negative 
sepsis or in patients with other serious infections in which the causative 
organism has not been identified. Mando! may be used concomitantly with an 
aminoglycoside (see Precautions). The recommended doses of both antibiotics 
may be given. depending on the severity of the infection and the patient's 
condition. The renal function of the patient should be carefully monitored. 
especially if higher dosages of the antibiotics are to be administered 

Antibiotic therapy of beta-hemolytic streptococcal infections should con- 
tinue for at least ten days. 


Contraindication: Mando! is contraindicated in patients with known allergy to 
the cephalosporin group of antibiotics 


Warnings: BEFORE THERAPY WITH MANDOL IS INSTITUTED. CAREFUL INQUIRY SHOULD BE MADE TO 
DETERMINE WHETHER THE PATIENT HAS HAD PREVIOUS HYPERSENSITIVITY REACTIONS TO CEPHALOSPO- 
RINS. PENICILLINS. OR OTHER DRUGS. THIS PRODUCT SHOULD BE GIVEN CAUTIOUSLY TO PENICILLIN- 
SENSITIVE PATIENTS. ANTIBIOTICS SHOULD BE ADMINISTERED WITH CAUTION TO ANY PATIENT WHO HAS 
DEMONSTRATED SOME FORM OF ALLERGY, PARTICULARLY TO DRUGS. SERIOUS ACUTE HYPERSENSITIVITY 
REACTIONS MAY REQUIRE EPINEPHRINE AND OTHER EMERGENCY MEASURES 


In newborn infants, accumulation of other cephalosporin-class antibiotics 
(with resulting prolongation of drug half-life) has been reported. 


Precautions: Although Mandol rarely prodüces alteration in kidney function 
evaluation of renal status is recommended, especially in seriously ill patients 
receiving maximum doses 

Prolonged use of Mandol may result in the overgrowth of nonsusceptible 
organisms. Careful observation of the patient is essential. If superinfection 
occurs during therapy. appropriate measures should be taken. 

Nephrotoxicity has been reported following concomitant administration of 
aminoglycoside antibiotics and cephalosporins. 

Afalse-positive reaction for glucose in the urine mayoccur with Benedict's or 
Fehling's solution or with Clinitest® tablets but not with Tes-Tape® (Glucose 
Enzymatic Test Strip. USP Lilly). There may be a false-positive test for 
proteinuria with acid and denaturization-precipitation tests. 

As with other broad-spectrum antibiotics. hypoprothrombinemia. with or 
without bleeding. has been reported rarely. but it has been promptly reversed by 
administration of vitamin K. Such episodes usually have occurred in elderly, 
debilitated. or otherwise compromised patients with deficient stores of vitamin 
K. Treatment of such individuals with antibiotics possessing significant 
gram-negative and/or anaerobic activity is thought to alter the number and/or 
type of intestinal bacterial flora. with consequent reduction in synthesis of 
vitamin K. Prophylactic administration of vitamin K may be indicated in such 
patients, especially when intestinal sterilization and surgical procedures are 
performed 

In a few patients receiving Mandol. nausea. vomiting, and vasomotor 
instability with hypotension and peripheral vasodilatation occurred following 
the ingestion of ethanol 

Cefamandole inhibits the enzyme acetaldehyde dehydrogenase in laboratory 
animals. This causes accumulation of acetaldehyde when ethanol is adminis- 
tered concomitantly 

Usage in Pregnancy —Safety of this product for use during pregnancy has 
not been established 

Usage in Infancy — Mandol has been effectively used in this age group. but 
all laboratory parameters have not been extensively studied in infants between 
one and six months of age: safety of this product has not been established in 
prematures and infants under one month of age. Therefore, if Mandol :s 
administered to infants. the physician should determine whether the potential 
benefits outweigh the possible risks involved 


Adverse Reactions: Hypersensitivity — Maculopapular rash, urticaria, eosinc- 
philia. and drug fever have been reported. These reactions are more likely to 
occur in patients with a history of allergy. particularly to penicillin. 

Blood — Thrombocytopenia has been reported rarely. Neutropenia has been 
reported. especially in long courses of treatment. Some individuals have 
developed positive direct Coombs tests during treatment with the cephalospo- 
rin antibiotics 

Liver — Transient rise in SGOT. SGPT. and alkaline phosphatase levels has 
been noted 

Kidney — Decreased creatinine clearance has been reported in patients with 
prior renal impairment. As with some other cephalosporins, transitory eleva- 
tions of BUN have occasionally been observed with Mandol: their frequency 
increases in patients over 50 years of age. In some of these cases. there was 
also a mild increase in serum creatinine 

Local Reactions —Pain on intramuscular injection is infrequent. Thrombo- 


phlebitis occurs rarely forget] 
Additional information available 
Lilly to the profession on request 
Eli Lilly and Company 
Indianapolis. Indiana 46285 
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FACULTY POSITION AS 
DIRECTOR OF BURN CENTER 


The Department of Surgery at the 
University of North Carolina School of 
Medicine seeks an academic surgeon 
whose primary responsibility will be 
to direct the new twenty-three bed 
Burn Center at the North Carolina 
Memorial Hospital. The applicant 
should be a fully qualified general or 
plastic surgeon with a demonstrated 
expertise in the care of burned 
patients. Administrative, teaching 
and research capabilities should be 
consonant with the responsibilities of 
the position. Applicants should send 
their curriculum vitae and bibliogra- 
phy to Colin G. Thomas, Jr., M. D., 
Professor and Chairman, Department 
of Surgery, Division of Health Affairs, 
University of North Carolina at Cha- 
pel Hill, 136 Burnett-Womack Clinical 
Sciences Building 229H, Chapel Hill, 
North Carolina 27514. The University 
of North Carolina is an Equal Oppor- 
tunity/Affirmative Action Employer. 





CHAIRMAN, 
DEPARTMENT OF 
SURGERY: 


The University of Florida College of 
Medicine seeks a distinguished indi- 
vidual to serve as Professor and 
Chairman of the Department of Sur- 
gery. Applicants should have an M.D. 
Degree, training in Surgery, a record 
of significant accomplishments in 
research, substantial clinical skills in 
surgery, and a clear commitment to 
medical student and graduate educa- 
tion in Surgery. The position is avail- 
able after July 1, 1982. Applications, 
including Curriculum Vitae, Bibliogra- 
phy, and the names of at least four 
references, should be sent before 
September 1, 1981 to: Dr. James E. 
McGuigan, Chairman, Surgery Search 
Committee, College of Medicine, Uni- 
versity of Florida, Box J-277 JHMHC, 
Gainesville, Florida, 32610. Equal 
opportunity/affirmative action em- 





in depth studies 
of the health care 
systems of Britain 
and France... 


how they operate 

and what they mean 
to users and to people 
who work in them. 


These highly readable, comprehen- 
sive studies, prepared by a London 
research firm and published by the 
American Medical Association, of- 
fer an opportunity to examine other 
system's organization, problems, 
and achievements. 

You'll learn how and why the pre- 
sent systems evolved...how they are 
financed...the range and quality of 
services available...the training and 
distribution of medical personnel 
...and what effects each system has 
had upon the health of the general 
population. 
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Everyone in the medical profes- 
sion should read both of these fascin- 
ating studies on how other nations 
have organized the delivery of health 
care. 

Both books will be available Fall 
of 1976. To order your copies, write 
ORDER DEPT., AMA P.O. Box 821, 
Monroe, WI 53566. The French 
Health Care System (OP-460) costs 
$3.50; the British Health Care System 
(OP-461), $7.50. The set is $10. 
Remittance must accompany order. 
Allow 4-5 weeks for delivery. 


REVIEW OF CASES 


Thirteen cases of vertebral artery injury were diagnosed during 


i *the three-year period from September 1976 to September 1979. All 


injuries were the result of penetrating trauma, with ten gunshot 
wounds and hree stab wounds. Preoperative four-vessel arterio- 
grams performed on 11 patients demonstrated a vertebral artery 
injury. Two patients did not undergo preoperative arteriograms 
because-of exoanding hematoma. One of the patients who did not 
undergo artericgraphy had the diagnosis of vertebral artery 
injury made =t operation because of profuse bright red bleeding 
from the areasof the proximal vertebral artery. The second patient 
whordid not kave preoperative arteriography was found at opera- 
tion to have irjury to the internal jugular vein and common carotid 
artery. The Gagnosis of vertebra) artery injury was not made 
unti! an arteiegram was performed after the first operation 
showing occlusion of the vertebral artery 1 cm from its origin. The 
majerity (eigat} of vertebral artery injuries were located in the 
4-6 area. Th-ee injuries were located in the first or extraforam- 
imal portion, and two injuries were located in the C1-3 level. The 
most commonanjury associated with vertebral artery injury was a 
brachial plexes or cervical nerve root injury. One patient was 
quadriplegic from spinal cord injury and two patients had com- 
sined spinal cerd and nerve root injuries. All neurological deficits 
were present dreoperatively, and the symptoms either remained 
stable or impr»ved on extended follow-up. Injured nonneurological 
structuresinc-ided external and common carotid arteries, internal 
;agular vein, thyroid gland, thyroid cartilage, nasopharynx, abdo- 


men, and chest. Eight patients had no other associated injury | 


except for dir-ct nerve root or cord injury. 

The treatmentof vertebral artery injury in this series consisted 
af proximal ard distal ligation in eight patients, proximal ligation 
alone in three patients, with an absorbable-gelatin-sponge (Gel- 
am) embolization in one patient, and no treatment other than 
ebservation im one patient. There were two deaths in the series, 
ene from an associated abdominal injury and another from 
progressive pulmonary insufficiency. There was no morbidity or 
mortality attmbuted to ligation of the vertebral artery. The 
average hospital stay for patients with isolated vertebral artery 
mjuries and minimal preoperative neurological deficit was five 
cays. Morbidi y was attributed to cord injuries, which were 
present preoperatively, or to vertebral body instability requiring 
prolonged hospitalization for stabilization. 


OPERATIVE TECHNIQUE 


The vertebral artery is the first and largest branch of the 
subclavian artery-and is arbitrarily divided into four parts (Fig 1). 
Tae first part passes from the subclavian artery, between the 
anterior scalere and longus cervicis muscles, to the sixth cervical 
vertebra. The seeond portion courses cephalad within a canal 
formed by the foramina of the transverse processes of the upper 
six cervical ver ebrae. The third portion exits from the transverse 
foramen of the atlas and courses posteriorly and medially behind 
the lateral mass of the atlas. The fourth portion pierces the dura 
mater and follews an intracranial course. This report deals only 
with injury to he first three portions of the artery. 

The technique for proximal control is the same for injury to any 
portion of the ~ertebral artery. The patient is placed in a supine 
pesition with the head extended and turned slightly away from the 
injured side (F= 2, inset). An incision through skin, subeutaneous 


tissue, and platysma fibers is made along the anterior border of ` 


the sternocleidemastoid muscle from the level of the upper border 
o: the thyroid cartilage to the clavicle. The incision is then carried 
through the superficial layer of the deep cervical fascia along the 
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Fig 1.—Normal anatomy of vertebral artery. 


anterior border of the sternocleidomastoid muscle. This muscle is 
retracted laterally. The carotid sheath and its contents are then 
retracted medially and the anterior scalene muscle is identified 
near its attachment to the first rib. Fibers of the anterior scalene 
may be carefully transected if necessary, but care must be taken to 
avoid damage to the phrenic nerve that courses along the anterior 
border of this muscle. By lateral retraction on the anterior scalene 
muscle, the vertebral artery can be identified near its origin from 
the subclavian artery (Fig 2). The thyroeervical trunk, which 


originates from the subclavian artery close to the vertebral and is 


often confused with the vertebral, should be retracted laterally 
with the anterior scalene muscle to adequately visualize the first 
portion of the vertebral artery. On the left, the thoracic duct is 


identified, ligated, and divided. A ligature can be placed around 


the vertebral artery at this point for proximal control. 

Distal ligation of an injury to the first portion of the artery can 
be easily accomplished through this same approach. The second 
portion of the artery is approached for distal ligation in its course 
through a transverse process one vertebra cephalad to the injury. 
The skin incision is extended along the anterior border of the 
sternocleidomastoid muscle to the tip of the mastoid process. The 
sternocleidomastoid muscle is again mobilized and retracted later- 
ally and the carotid sheath and pharynx and larynx are freed from 
the prevertebral fascia and retracted medially. This exposes the 
anterior longitudinal ligament that is incised over the vertebral 
column. A periosteal elevator is then used to strip the prevertebral 
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The Advantage of Early Operation 


for Abdominal Aortic Aneurysm 


Charles J. McCabe, MD; William S. Coleman, MD; David C. Brewster, MD 


è Factors affecting mortality in 493 consecutive patients 
undergoing operation for abdominal aortic aneurysms (AAAs) 
over a five-year period were analyzed. Cases were divided into 
three categories, based on clinical appearance: asymptomatic, 
symptomatic but unruptured, and ruptured. Patient age, relevant 
associated diseases, aneurysm size, conduct of the operation, 
mortality, and causes of death were reviewed and compared. 
Characteristics related to mortality were patient age and aneu- 
rysm size. In patients under 70 years of age, operated on 
electively, mortality was under 1% (two deaths in 242 patients). 
There were no deaths in 67 patients with aneurysms measuring 5 
cm or less. Mortality increased as the aneurysms became larger 
and the patient older. We believe that elective operation for small 
asymptomatic aneurysms in younger patients will result in 
further reduction of morbidity and mortality associated with 
repair of AAAs. 

(Arch Surg 1981;116:1025-1029) 


ith increasing experience over the past three 

deeades, the principles of surgical repair of abdomi- 
nal aortic aneurysms (AAAs) have become well established. 
During this period, there has been steady reduction in 
operative mortality, with several recent large series 
reporting mortality of less than 5% for elective opera- 
tion.’ * In contrast, ruptured aneurysms continue to carry 
an unacceptably high mortality.'*° Such results have docu- 
mented clearly the advisability of surgical repair of large 
asymptomatic aneurysms, but some controversy continues 
to exist in regard to the optimal therapeutic approach to 
the small asymptomatic aneurysm. To evaluate the advan- 
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tage of an aggressive surgical approach, a series of 493 
consecutive ward and private patients undergoing aneu- 
rysm repair at Massachusetts General Hospital, Boston, 
over the five-year period from 1972 through 1977 for a 
variety of indications was analyzed retrospectively, and 
factors relating to mortality were identified. 


PATIENTS AND METHODS 


The charts of all patients undergoing operation for arterioscle- 
rotic AAA at Massachusetts General Hospital from July 1972 
through July 1977 were reviewed. The operating surgeons included 
vascular surgeons, general surgeons, and residents in training. 
The charts were divided into three categories, based on the timing 
of and indications for operation: (1) patients with asymptomatic 
aneurysms undergoing elective operation; (2) patients admitted 
with AAAs that were tender or causing symptoms of back or 
abdominal pain necessitating emergent operation but that were 
found to be unruptured at operation; and (3) ruptured AAAs. For 
each group, the operative mortality, age and sex of the patients, 
types of operation, length of operation, size of the aneurysm, 
admitting blood pressure (BP) and hematocrit reading, presence 
of associated diseases, and causes of death were reeorded and 
compared. 


RESULTS 


A total of 493 patients underwent aneurysm surgery 
during the study period. There were 364 elective operations 
for asymptomatic aneurysms (74%), 56 emergent opera- 
tions for symptomatic but unruptured aneurysms (11%), 
and 73 operations for ruptured AAAs (15%). 

In the elective group, diagnosis ordinarily was made as 
an incidental finding on routine physical examination, or 
by roentgenographic studies performed for some unrelated 
problem, more frequently involving genitourinary or gas- 
trointestinal tract complaints. The symptomatie group 
consisted of patients who complained of abdominal, flank, 
or back pain, and 90% had a pulsatile mass palpable on 
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Fig 3.—Exposure of intraosseous portion of vertebral artery. 


musculature (longus colli and longus capitus) away from the 
transverse processes laterally to the anterior tubercle (Fig 3). Care 
must be taken not to extend the dissection past the lateral border 
of the transverse processes since further posterolateral dissection 
may injure cervical nerve roots. Bone forming the anterior border 
of the canal of the transverse process is removed with a small 
flathead rongeur working from cephalad to caudad on the trans- 
verse process. The vertebral artery lies directly below the “roof of 
bone” and is relatively free in the bony canal. The vertebral vein 
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accompanying the artery in this portion is mainly responsible for 
draining the vertebral body and lies posterolaterally to the artery. 
The artery may be dissected free and any vemous bleedinge 
encountered can be easily controlled. This is a relatively bloodless e 
field when compared with the area between tie transverse 
processes where 20 to 60 small venous tributaries join the vertebra! 
vein. Ligature of the vertebral artery can be accomplished at this 
interval. 

To expose the third portion of the vertebral artery, the skin 
incision is turned posteriorly over the mastoid process. The 
sternocleidomastoid muscle attachments are taken down from the 
mastoid as well as the mastoid portion of the splenius capitus 
muscle. Care is taken to identify and avoid damage to the spinal 
accessory nerve that usually enters the sternecleidomastoid 
approximately 2 to 3 em below the mastoid tip. The tip of the 
transverse process of the atlas (C-1) may be palpated deep in the 
prevertebral fascia. The tip of the transverse process of the atlas 
will be anterior to the transverse process of the axis as the 
transverse process of the atlas is rotated toward the side to which 
the head is turned. The prevertebral fascia is incised along a line 
superior to and parallel to the spinal accessory nerve. The origin of 
the levator scapulae muscle is then carefully divided from the 
transverse process of the atlas along with the thin, flat, first 
tendon of the splenius cervicis that lies deep to the levator. The 
vertebral artery may then be visualized in the C1-2 interspace 
where it courses parallel to and directly beneath a line joining the 
transverse process of the axis to the transverse process of the 
atlas. If necessary, the vertebral artery may also be controlled 
along the upper border of the atlas prior to its entrance into the 
skull at the foramen magnum. Hemostasis is much more difficult 


‘in this area. The anterior ramus to the second cervical nerve 


crosses the vertebral artery in the C1-2 interspace and must be 
identified and preserved. Approximately 2 em of vertebral artery 
is accessible in the C1-2 interspace. 

Wound closure is performed by reapproximation of the tran- 
sected ends of the sternocleidomastoid and splenius capitus mus- 
cles at the mastoid process. Drainage may be aecomplished, if 
desired, by placing a drain deep to the sternocleidomastoid muscle 
and bringing it inferiorly through the incision. The rest of the 
wound closure is routine. 


COMMENT 


The increasing use of arteriography in the evaluation of 
neck trauma will undoubtedly lead to increased recognition 
of vertebral artery injuries. This will present the surgeon 
with the dilemma of therapy. The untreated injury can 
result in delayed hemorrhage, spontaneous thrombosis, or 
formation of an arteriovenous fistula or pseudoaneurysm. 
The incidence of these sequelae is not known, but is 
probably small. The surgical treatment of vertebral artery 
injuries can therefore be justified only when accompanied 
by a low morbidity and mortality. Complications of unilat- 
eral vertebral ligation, including fatal midbrain and cere- 
bellar necrosis, have been reported.*:'! Thomas and asso- 
ciates," after an extensive study of the vertebral basilar 
system, estimated that in 3.1% of the patients with a left 
vertebral artery ligation and in 1.8% of the patients with a 
right vertebral artery ligation acute midbrain necrosis 
would develop. Based on this study, Monson et al? recom- 
mended repair of an injured vertebral artery if the contra- 
lateral vertebral artery is hypoplastic or anomalous. Using 
the operative exposure technique herein described, a repair 
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Table 1.—Comparison of Age, Sex, and Mortality 


Abdominal Aortic Aneurysm 


Asymptomatic Symptomatic Ruptured 

No. (%) of 
patients 

Average age, yr 
All patients 
Survivors 


Deaths 


364(74) 56(11.3) 73(14.7) 


Mortality, % 
All patients 





Abdominal Aortic Aneurysm 
T —Ó—————————————————— 
Sympto- 
Asymptomatic matic 
M —— 


% No. % : % 


Ruptured 


Patients 
> 70 yr old 


Mortality 
Total 9/364 2.5 8/56 14.3 38/73 52 


2/242 0.83 1/19 4 9/24 37 
F/122. V S. 7/37 419 29/49 59 


122/364 33 37/56 55 49/73 67 


Deaths in 
patients — 70 yr 7/9 77 7/8 86 


29/38 76 





admission. Ruptured AAAs routinely were manifested by 
sudden onset of excruciating abdominal or back pain; 50% 
of patients were found to be in shock and, in 72%, a 
pulsatile abdominal mass was palpable. 

The average age, sex, and mortality of the three groups 
are recorded in Table 1. The age of the patients progres- 
sively increased from the elective group’s average of 66 
years to 70 years for symptomatic aneurysms and 73 years 
for the ruptured category. The average ages of the patients 
who died in all three groups were virtually identical, being 
72, 72, and 73, respectively. 

Men accounted for approximately 85% of patients in all 
three categories. Mortality was equivalent for men and 
women in all groups except ruptured aneurysms; only two 
of 12 women with ruptured aneurysms survived (8376 
mortality), as compared with survival of 33 of 61 men (45% 
mortality). No definite explanation for this difference was 
apparent other than the somewhat greater age of the 
women in this group. 

The mortality for elective aneurysm repair was 2.5%. In 
symptomatic aneurysms, however, the mortality increased 
to 14.3%. Ruptured aneurysms continued to carry a mortal- 
ity greater than 50%. 

If the three categories of patients are subdivided into 
groups based on age above or below 70 years, the mortality 
changes considerably. As can be seen in Table 2, mortality 
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Table 3.—Incidence of Associated Diseases 


Abdominal Aortic Aneurysm 
I — M Á———— —————————————— 


Asymptomatic 


Symptomatic Ruptured 


Coronary artery 
disease,* 96 
All patients 


Survivors 


Hypertension, 96 
All patients 


Survivors 
Deaths 


Renal disease,T 96 
All patients 


Survivors 
Deaths 


*Defined as history of myocardial infarction, angina, or congestive heart 
failure, or abnormal preoperative ECG. 

TDefined as abnormally elevated preoperative BUN level (> 40 mg/dL) 
and creatinine value (> 1.8 mg/dL). 


Table 4.—Type of Aortic Reconstruction 


Abdominal Aortic Aneurysm 


Asymptomatic Symptomatic Ruptured 


Tube graft 84/364 23 19/56 34 30/73 41 
Mortality 3/84 3.5 2/19 10.5 7/30 23 
Bifurcation graft 280/364 77 37/56 66 43/73 59 
Mortality 6/280 2 6/37 16.2 31/43 72 


Aneurysm size* 


>7cm 208/364 57 


156/364 43 


2 
Deaths with 
aneurysms > 7 cm 6/9 6 87 
Mortality 
16 


7 7/8 
Aneurysms > 7 cm 6/208 2.9 7/44 
Aneurysms < 7 cm 3/156 1.9 





*Average size was 7 cm in elective group and 8.2 cm in emergent 
group. 


is reduced substantially in all categories if the patient’s 
age is less than 70 years. In the elective group, aneurysm 
repair for patients less than 70 years old carried only a 
0.83% mortality, with only two deaths occurring in 242 
patients. This is in contrast to the 5.7% mortality for 
elective operation in patients over 70 years of age. Similar- 
ly, in the symptomatic group, the mortality for patients 
less than 70 years old is only 4%, which approaches the 
group mortality for elective aneurysm repair. In the 
ruptured category, mortality was reduced by 15% for 
patients less than 70 years of age. The percentage of 
patients older than 70 years increased steadily in each 
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e the vertebral artery can readily be performed using an 
mterpositior vein | graft. Acceptable preoperative arteriog- 


gaphy must ~isaalize both carotid arteries and both verte- - 
* bral arteries tc include their total extracranial and intra- 
anial eircu aton. If the eontralateral vertebral artery is 
Fvpoplastie, flew through the injured vessel should be 


restorec to prevent serious ischemia to the midbrain and 
ceebellum. als i of consideration is the spinal cord, which 
re-eives a scbszantial blood supply from the extracranial 
vertebral art»r- in approximately 3% of the population. If 
extracranial branches to the spinal cord ean be demon- 


strated, then an attempt should be made to restore verte- 
bral artery flow using an interposition graft. All of our 
patients had normal-appearing contralateral vertebral 
arteries without demonstrable spinal cord branches. This 


report demonstrates the lack of morbidity from unilateral 
vertebral artery ligation if the aforementioned criteria are 


met. 


Figures 1, 2, and 3 were modified from the book by A. K. Henry, Extensile 
Exposure. London, Churchill Livingstone, 1973. 
This manuscript was prepared by Nancy Bain and Ann Lackey. 
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group, from 33% in the elective group to 67% in the 
ruptured category. Age over 70 years was associated with 
over three fourths of deaths in all three groups. 

The ineidence of coronary artery disease, hypertension, 
and preoperative renal dysfunction is recorded in Table 3. 
As expected, there was a high incidence of all three risk 
factors, but little difference between the elective and 
symptomatic groups. Patients with ruptured aneurysms 
had a much higher preoperative incidence of coronary and 
renal disease. Not unexpectedly, the survivors in each 
group tended to have a much lower incidence of each risk 
factor. 

Table 4 lists the type of aortic reconstruction performed. 
Simple aortic or "tube grafts” made up a progressively 
larger percentage of the emergent and ruptured aneurysm 
groups. The configuration of the graft did not appear to 
influenee mortality of elective repair or emergent opera- 
tion for symptomatic but unruptured aneurysms. However, 
patients undergoing a simple tube graft for a ruptured 
aneurysm had a considerably lower mortality (23%) than 
the 72% mortality associated with bifurcation grafts in the 
ruptured group. 

The length of operation was analyzed for the three 
groups. Mortality in the elective or symptomatic category 
appeared unrelated to the length of operation. Emergent 
operations for symptomatic aneurysms were performed 
somewhat more rapidly than elective repairs, but this 
slight time difference (40 minutes) did not appear respon- 
sible for the sharp difference in operative mortality 
between these two groups. As expected, operations for 
ruptured aneurysms averaged approximately two hours 
less than elective repair. Length of operation had little 
meaning in the ruptured category, however, as shortened 
operative times were frequently associated with intraoper- 
ative desths secondary to cardiac arrest. 

The size of the aneurysm was determined by preopera- 
tive lateral lumbar spine roentgenogram, ultrasound, or 
intraoperative measurement (Table 5). No size recordings 
were available for most aneurysms in the ruptured catego- 
ry. Aneurysms in patients undergoing emergent operation 
were generally larger, with nearly 8076 of the emergent 
group having aneurysms greater than 7 cm. Six of nine 
deaths (6776) within the elective group and seven of eight 
deaths (87%) in the emergent category occurred in patients 
with aneurysms greater than 7 cm. In the elective group, 
there were no deaths in 67 patients with aneurysms 5 em or 
less in size, and only three deaths in 156 patients with 
aneurysms under 7 cm, a mortality of 1.9%. The mortality 
for emergent repair of symptomatic aneurysms is reduced 
substantially if the aneurysm is less than 7 em. If both 
elective and symptomatic groups are combined and sepa- 
rated into groups based on aneurysm size above or below 7 
em, the mortality for all nonruptured aneurysms under 7 
em is 24% (4/168) in contrast to 5.2% (13/252) for patients 
with aneurysms 7 em or larger. 

In an attempt to distinguish between symptomatic but 
unruptured and truly ruptured aneurysms, the BP and he- 
matocrit reading on admission of these two groups were 
compared. The symptomatic group had an average BP of 
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150 mm Hg, compared with an average of 100 mm Hg in 
the ruptured group. Only two of 56 patients (8.6%) with 
symptomatic but unruptured aneurysms had an admitting 
BP below 80 mm Hg, whereas 37 of 73 patients (50%) with 
ruptured aneurysms had hypotension with BP of 80 mm 
Hg or less. Only 11 of the 39 patients (28%) in this “shock” 
group survived. The average hematocrit reading on admis- 
sion of patients in the symptomatic but unruptured group 
was 38.5%, compared with the ruptured group's average of 
32.5%. Sixty-nine percent of the symptomatic group's 
admission hematocrit readings were greater than 35%, 
while only 37% of admission hematocrit readings in 
patients with ruptured aneurysms exceeded 35%. 

The postoperative causes of death were similar for all 
three groups, with the major cause, cardiac ischemia, 
accounting for 50% to 58% of the deaths in all three 
categories. Respiratory insufficiency, renal failure, and 
intestinal ischemia accounted for the majority of the 
remaining deaths. In the ruptured aneurysm group, 63% of 
deaths occurred in the operating room from hemerrhage or 
cardiac arrest secondary to prolonged hypotension. Of 
those patients who left the operating room having survived 
the period of operation, subsequent mortality was reduced 
to only 28%. 


COMMENT 


In the 30 years since the first successful repair of an 
AAA by Dubost and colleagues? advances in surgical 
management have vastly improved the prognosis for 
patients with this disease. Thompson et al report a steady 
reduction in mortality from 17.4% to 5.5% over a 20-year 
personal experience.’ Similarly, Darling and Brewster not- 
ed a reduction in mortality from 10% to 2% in a review of a 
similar period at Massachusetts General Hospital.* 
Increased experience of the operating team, simplified 
methods of repair, and advances in intraoperative cardio- 
vascular monitoring and fluid therapy account fcr much of 
the reduction of perioperative complications and mortali- 
ty. Of no small consequence have been the contributions 
made by improvements in anesthesia and postoperative 
intensive care. Elective AAA surgery can now be per- 
formed with a mortality of under 5% in experienced 
hands.'-* Although such results are gratifying, the morbid- 
ity and mortality of aneurysm repair hopefully can be 
reduced even further in the future, perhaps by better 
patient selection or timing of operation. 

Abdominal aortic aneurysms may be separated into 
three preoperative categories: (1) elective, (2) symptomatic, 
requiring emergent operation, and (3) ruptured. Sympto- 
matic aneurysms appear to lie in a "gray" area since they 
are not truly ruptured, but usually require emergency 
operation because of diffieulty in clinical differentiation 
from an aneurysm with retroperitoneal leak or free rup- 
ture. Symptoms in such aneurysms often are believed to be 
due to acute expansion and may, therefore, represent 
aneurysms with "impending rupture." The mortality asso- 
ciated with each category is substantially different, rang- 
ing from 2% to 5% for elective operation, 12% to 20% for 
symptomatic but unruptured aneurysms, to a discouraging 
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Aseptic Barriers in Surgery 


Their Present Status 


William C. Beck, MD 


€ Aseptic barriers are employed in the form of surgical gowns, 
drapes, and wrappers for sterile goods. They possess many of 
the attributes of textiles, but must also protect sterile zones from 
microbial invasion. Surgeons rely on them to resist penetration 
by liquids and other bacterial vehicles. A large variety of both 
woven and nonwoven materials are being produced for this 
purpose. The user is faced with difficult choices. The provider of 
the barrier materials must assure the surgeon of their barrier 
quality under the usual conditions of their use in operating 
rooms. Identical standards of quality can be and should be 
applicable whether these materials are created to be used once 
and discarded or are reusable. 

(Arch Surg 116:240-244, 1981) 


he subject of the microbial penetration of surgical 

drapes, gowns, and wrappers for sterile supplies has 
received much attention in both the surgical literature and 
in the scientific and commercial publications of industry. 
Some of this has followed my comment on this subject 
almost 25 years ago, when I wrote with Colette of "False 
Faith in the Surgeon's Gown and Drape.” A huge industry 
has developed single-use nonwoven materials. New tightly 
woven, treated, reusable materials have also been adapted 
to surgical use. Yet the original 140-thread muslin unsup- 
ported by any literature still remains in use. 

A number of questions have been raised in the minds of 
both producers and users regarding the relative merits of 
woven and nonwoven materials or disposable and reusable 
materials. Conflieting conclusions are drawn by scientists 
and salesmen alike. Furthermore, the scientific benefit is 
often tempered by considerations of cost. As one who has 
initiated some of these discussions, I think it incumbent to 
review the state of the art and to comment on the 
literature. I shall, however, for a lack of capability avoid 


Accepted for publication Aug 1, 1980. 

From the Donald Guthrie Foundation for Medical Research, Sayre, Pa. 

Reprint requests to Donald Guthrie Foundation for Medical Research, 
Sayre, PA 18840 (Dr Beck). 


240 Arch Surg—Vol 116, Feb 1981 


the considerations of cost vs benefit. Cost is not amenable 
to superficial analysis and deserves unbiased consideration 
by competent, conscientious health eeonomiüsts—certainly 
not by surgeons, not by microbiologists, nor even by 
industry motivated by self-interest. 


BARRIER AND 
NONBARRIER EFFECTS 


It has for several years been recognized that the wearing 
of special accoutrements by physicians, nurses, and other 
health workers has advantages. The white laboratory or 
“professor” coat and the nurse's uniform are a part of such 
a program. These are worn so that the microorganisms 
acquired as residents on our clothing outside of the hospital 
will not be distributed within the hospital and vice versa. 
Our homes should be protected from contamination by the 
hospital's fauna. On the other hand, little consideration has 
been given to clothing as a transfer medium from patient 
to patient, except for the employment of gowns in isolation 
techniques. According to Lidwell et al; this may indeed be 
an important yet generally overlooked problem. 

In the surgical suite, separate "scrub suits" are ubiqui- 
tous. They are not designed to be barriers per se, as they 
are usually constructed of a loose weave created for 
comfort. Bernard and associates? have shown that these 
garments transmit bacteria-laden scurf with ease as air 
currents pass through the weave's interstices. Body motion 
sets air into movement by a bellows action, and skin 
particles are free to pass through this covering. Several 
authors have studied a variety of scurf-filtration materials 
and have confirmed penetration of large-pore materials.* 

On the other hand, surgeons wear gowns for their 
microbial-barrier property. Gowns and drapes are 
employed to separate sterile from nonsterile areas. To 
properly accomplish this, they must themselves be capable 
of sterilization. This means that, as they are folded, they 
must be penetrable by a sterilizing medium, steam, ethy- 
lene oxide, or ionizing radiation. While penetrable to the 
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mortality of 50% to 60% in most series reporting results of 
repair of ruptured aneurysms.'^*'^ If improvement is 
possible in the therapy of aneurysmal disease, analysis of 
these three varied groups was thought useful, with specific 
concentration on the latter two groups that carry such 
unacceptable mortality. 

Certain factors affecting mortality cannot be changed 
by the physician; these include the sex of the patient and 
associated diseases. However, certain factors could be 
altered, which might improve results of aneurysm surgery. 
These include the age of the patient at the time of 
operation, the size of the aneurysm, preoperative prepara- 
tion, and the conduct and technique of the operation. 

With use of lateral lumbar spine roentgenograms, 
ultrasonography, or, occasionally, computed tomography, 
as well as an increased awareness on the part of the 
examining physician, earlier diagnosis of smaller-sized 
aneurysms is now clearly within our diagnostic capability. 
This point cannot be overemphasized, as the size of the 
aneurysm had a notable effect on mortality in our study. 
Our results show that aneurysms measuring greater than 7 
em accounted for 67% of deaths in the elective group and 
87% of deaths following operation for symptomatic but 
unruptured aneurysms. The combined mortality for all 
patients with nonruptured aneurysms under 7 em in size 
was 2.4%, but this more than doubled (5.2%) if the aneu- 
rysm measured 7 em or greater. A larger percentage of the 
aneurysms in the emergent group exceeded 7 cm, with the 
average size being 8.2 em. 

As shown in Table 2, age was also an important factor in 
mortality. The majority of deaths occurred in patients over 
10 years of age. Elective aneurysm repair was carried out 
with less than 1% mortality in patients younger than 70 
years of age. If the emergent symptomatic but unruptured 
group is separated into two categories based on age above 
or below 70 years, the mortality for patients less than 70 
years old approaches the elective mortality of 4%. Patients 
greater than 70 years of age accounted for 75% to 85% of 
deaths in all groups. Therefore, it is clear that patients 
undergoing elective repair at a younger age have a greatly 
reduced mortality. 

Our results clearly document a sharp difference in 
mortality when unruptured aneurysms are operated on 
emergently as opposed to electively (14.376 mortality vs 
2.5%). The major difference, of course, is the symptomatic 
status of the emergent group vs the asymptomatic nature 
of the elective group. 

A prior report by Darling? and two recent studies*'* also 
document the increased risk of emergency operation on 
symptomatic but unruptured aneurysms. It is not entirely 
clear why patients with symptomatie but unruptured 
aneurysms fare so poorly. Our data indicate that such 
aneurysms are larger and the patients older, thereby 
placing them in a higher-risk category. In addition, emer- 
gent operation does not allow time for preoperative evalu- 
ation and preparation of the patient, or identification and 
correction of associated medical problems. With emergent 
surgery, preoperative angiography, often helpful in elec- 
tive operation, usually is omitted. In addition, the opera- 


1028 Arch Surg—Vol 116, Aug 1981 


tive team may be incomplete, inefficient, or preoccupied by 
other matters. 

While avoidance of emergent operation for the unrup- 
tured aneurysm may be desirable, it is often difficult in 
practical terms to differentiate clinically the patient with 
an unruptured aneurysm from one with a ruptured aneu- 
rysm. Johnson and colleagues attempted to do this by 
categorizing the admission BP and hematocrit reading.’ 
Our results suggest that an admission BP below 100 mm 
Hg may be helpful in distinguishing these two groups, in 
that only two patients (3.6%) with symptomatic but unrup- 
tured aneurysms had hypotension in contrast to 37 of 73 
patients (50%) in the ruptured category. However, it is 
obvious that half of the patients with ruptured aneurysms 
did not have hypotension initially, and a normal BP by no 
means excludes the diagnosis. Not unexpectedly, evalua- 
tion of the admission hematocrit reading was even less 
useful, as 30% of the patients with unruptured aneurysms 
had admission hematocrit readings below 3596, and 3796 
with ruptured aneurysms had hematocrit readings greater 
than 3596. Such criteria, therefore, do not appear to allow 
differentiation in many patients, and prompt operation 
appears to be advisable in most patients with a painful or 
tender aneurysm. It seems safe to conclude that the best 
policy would be elective operation while the aneurysm was 
still asymptomatic. 

Similarly, it is obvious that improvement in the results of 
management of aneurysmal disease requires avoidance of 
aneurysmal rupture. Our mortality of 52% during the study 
period 1972 through 1977 is little different from the 58% 
mortality reported by Ottinger in his review of ruptured 
aneurysms at the same institution during the prior decade 
1960 through 1970.° Other reports as well have noted little 
change in survival of patients with ruptured aneurysms. It 
is clear that early operation on smaller aneurysms can 
prevent the lethal complication of rupture. It is somewhat 
encouraging in this regard that ruptured aneurysms 
accounted for only 15% of the aneurysms undergoing 
operation at Massachusetts General Hospital during the 
study period as opposed to 25% during the prior decade.’ 
We urge strongly that such a trend toward earlier elective 
operation be continued. 

The technique of aneurysm repair has become well 
standardized within the past decade, with emphasis on 
simplified methods of replacement and avoidance of resec- 
tional therapy. Some authors postulate that tube grafts are 
the treatment of choice for all aneurysms, particularly in 
the ruptured category." Chiariello and associates, on the 
other hand, achieved low mortality (21%) in a series of 87 
patients with ruptured aneurysms with only a 16% inci- 
dence of tube graft replacement." In our study the use of a 
bifurcation graft, which usually required approximately 
one hour longer to achieve than a tube graft, was not 
associated with any difference in mortality in patients 
with unruptured aneurysms. In the ruptured aneurysm 
category, however, the use of a tube graft was associated 
with a substantially lower mortality (Table 4). This may 
reflect simply more favorable anatomic lesions in the tube 
graft group, but it also in our opinion documents the 
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medium, the fibers must be resistant and themselves not 
be altered by it. Furthermore, after sterilization, they must 

able to prevent the passage cf bacteria under the usual 
conditions of their use. 

In 1957, €olette and I demonstrated that the 140- 
taread-ceunt muslin, then in general use as a barrier, was 
penetrated by microorganisms when it became wet with 
any aqueous liquid. Under these circumstances, microor- 
anisms traxeled freely in both directions. Carlson and I’ 
sabsequently showed that a textile barrier therefore had to 
E resistant -o the passage of all aqueous solutions. This 
kas found wdespread acceptance, and has been written 
iato nursing standards of good hospital practice.® 

However, the conditions of use and the degree of water- 
proofness apparently defy definition. Indeed, the ability of 
bacteria to wander through a dry drape or gown has been 
questioned. One of the greatest centers of controversy 
relates to th methods of testing. Bernard and I’ have 
canallenged industry to describe an acceptable test method 
by which the barrier qualities can be evaluated under the 
“ormal concitions of use." (The normal conditions of use 
will be discu-sed in various parts of this article. One, for 
example, is tne time duration that the barrier effect must 
be operative. Schwartz and Saunders* have found that most 
general surg al operations last less than three hours. But 
surgeons must decide how long the barrier effect should be 
reliable m tkeir practice.) 


WET PENETRATION OF 
BARRIER MATERIALS 


There is ne doubt that water will carry bacteria with it, 
vhereverit can penetrate. Moreover, this penetration will 
go through ss many layers of materials as the liquid can 
travel. Se the piling of one layer on another is futile. I have 
seen the peretration of five layers of huck towels, one 
placed on theother, by water wicked from the surface of an 
azar Petri dsh. 

Bacterial »assage is not directional. If the liquid is 
wicked from a sterile surface to a nonsterile one, both sides 
will become #«ontaminated. . 

The quality of the liquid does seem to be a factor. 
Schwartz ane Saunders? have reported that the penetra- 
ton depend: on the surface tension of the liquid. Thus, the 
penetration 5y blood differs from that of urine, serum, 
amniotic fluie, or saline solution. But all will penetrate the 
ed 140-thread muslin, almost immediately. 

They suggest that any test liquid have a surface tension 
approaching -hat of blood serum, about 42 to 60 dynes/sq 
em. 
Obviously, while the wicking action of the liquid is the 
transporting mechanism of the microorganism penetrat- 
img the barmer, there must also be some consideration 
given to pressure that may enhance the penetration of the 
lrjuid through the barrier. For example, Laufman et al 
kave measured the pressures created at the elbow of a 
surgical sowa. They found that 2 kg may be exerted on a 
manometric vad, although the surface area of this weight 
makes it dificult to exactly describe this in terms of 
pressure. H. W. Hamilton, MD (personal communication, 
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1978) has found that as much as 1.26 cm/sq cm (18 Ib/sq in) 
of pressure may be produced by an orthopedic drill pressed 
into the surgeon’s upper abdomen. These extremes of 
pressure are possibly beyond the “usual conditions of use.” 
This is a decision surgeons will need to make. 

For most surgical procedures, the pressure challenge is 
not great—at most, the weight of an instrument on the 
surface. Furthermore, the instrument usually does not lie 


in a puddle of liquid. If the pressure challenge is to be a 


considerable one, then I believe it is incumbent on the 
surgeon, the nurse, or even the fabricator of the barrier 
materials to take this into account. The manufacturer of 
the gown can provide ample room at the elbow to prevent 
this becoming a pressure point. The nurse can place a 
folded towel beneath the heavy retractor. The surgeon 
pressing his protuberant abdomen against the table should 
wear a sterile apron, as should the orthopedist who uses his 
abdominal muscle as a battering ram (H. W. Hamilton, 
MD, personal communication). 

I have seen no evidence that rubbing action will increase 
wet penetration. Whyte and colleagues’? also deubt this. 
Nor have I seen any evidence that even suggests that there 
is any difference in wet penetration between different 
species of microorganisms. One might suspect that the 
Brownian motility might be a factor. Or one might consid- 
er what the size of the bacterium might be. But with the 
common organisms, the coccal forms or rods, aerobic or 
anerobie, we have found no appreciable difference. If 
blood, serum, urine, pus, or Ringer's solution penetrated, 
the bacteria did. 


DRY BARRIER PENETRATION 


Dry penetration could conceivably take place by three 
possible mechanisms: (1) direct migration of the mieroor- 
ganisms through the fabric's interstices; (2) airborne pen- 
etration; and (3) rubbing through. The demonstration of 
dry contact penetration is not easy. This is because cultural 
methods are wet. For example, agar is wet and will wet the 
barrier material. This is liquid penetration, with passage of 
microorganisms in both directions. Many publications have 
provided improper information on dry penetration because 
they were actually wetting the barrier material by their 
test method. 

We have studied dry penetration by impregnating a 
fabric with lyophilized staphyloccoci and Escherichia coli." 
This material, impregnated with viable dry microorga- 
nisms, was sewn to a wire screen. This was covered by the 
sterile barrier material to be tested, and a dry velvet pad 
pressed against the opposite surface. The velvet pad then 
was impressed on agar plate.'* As a control, identical, dry, 
bacterially impregnated fabric was imprinted on the velvet 
transfer pad, which was then placed on an agar plate 
without the interposition of the barrier material; pressure 
was applied between the opposing surfaces of about 35.15 
g/sq em (0.5 lb/eu in) for one hour. This experiment was 
carried out in an atmosphere with various relative humid- 
ities, and the barrier material was exposed to the humidity 
for several hours before testing its barrier quality. Some- 
what to our surprise, we found that the 140-thread muslin 
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advantage of simplicity and rapid completion of the proce- 
dure in patients with frank rupture. The use of tube grafts 
became more frequent as the indication for operation 
became more urgent, undoubtedly reflecting the desire of 
the surgeon for expediency. 

The natural history of an AAA terminates in its rupture 
unless intervening events or death of the host occur first. 
Bernstein found that aneurysms that were not operated on 
had a mean growth rate of approximately 0.4 em/yr, but 
this study also disclosed that growth of individual aneu- 
rysms is quite variable and unpredictable. It is well 
documented that small aneurysms do rupture and that, on 
follow-up, the majority of patients with aneurysms who do 
not have surgery nonetheless die of aneurysmal rup- 
ture." Szilagyi and co-workers have shown clearly the 
improved survival in patients treated surgically as com- 
pared with those followed up without operation.^ With 
excellent results in younger patients with small aneu- 
rysms, we believe the case for early operation is a strong 
one. 


Our data appear to support strongly the conclusion that 
early operation on asymptomatic small aneurysms in 
patients less than 70 years of age will improve morbidity 
and mortality of aneurysmal disease. The advantages of an 
aggressive surgical approach in most patients are evident. 
We do not agree that small aneurysms should be-observed, 
or that the need for surgery on aneurysms between 5 and 7 
cm is questionable, as some authors suggest.'*'* With our 
present ability to monitor and treat cardiovascular dys- 
function, together with improved and simplified operative 
techniques, there are very few patients who should not 
receive operative treatment. Those who advocate observa- 
tion of small aneurysms will, we believe, inevitably observe 
their enlargement and expose their patients to the risk of 
rupture or the increased mortality associated with opera- 
tion at an older age for a larger, possibly symptomatic, 
aneurysm that may require emergent repair. 


William M. Abbott, MD; R. Clement Darling, MD; Leslie W. Ottinger, 
MD; and Ashby C. Moncure, MD, gave permission to include their patients 
in this study. 
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drape used in our operating room withstood penetration by 
the microorganisms by this dry contact test method, even 
in a high humidity (> 95%) chamber. 

The evaluation of fabrics for their resistance to the 
dispersal of dry skin-borne bacteria has been carefully 
evaluated by several groups in bench tests,* test chamber 
studies,'? and clinical evaluation.'* The relative merits of a 
variety of materials, both woven and nonwoven, by these 
authors suggest that there are definite advantages to some 
materials in the prevention of dispersal of microorganisms 
and skin scurf under laboratory conditions. Whyte et al'? 
also studied this dispersal in the operating room and added 
the consideration of comfort. All agree that close weaves 
protect against penetration by skin squames. 

None of these studies consider bacterial transport 
through wrapped sterile materials stored on a shelf. Malli- 
son and Standard" did evaluate sterile shelf life, but did 
not study the mechanisms for microbial penetration of 
such stored materials. Studies on the dry penetration of a 
variety of fabries, woven and nonwoven, by "dust" in the 
laboratory air was reported by Lidwell et al;? who used 
both a particle counter to count airborne particulates and 
Millipore filter samples. The challenge was treated by 
dispersing fluorescent powder and dyed tale, rather than 
bacteria-laden dust. 

Another potential mechanism of penetration of bacteria 
through a dry fabric is by rubbing particles onto it. An 
apparatus for this study was created by Lidwell and 
colleagues. Both airborne and rubbed-through penetra- 
tion are apparently directly related to pore size. 


THE BARRIER MATERIAL 


When drapes were first introduced, the material was 
made from cotton thread woven into a cloth usually 
containing 140 threads per inch. Modern methods intro- 
duced a nonwoven material resembling paper that could be 
sterilized and used as a surgical drape or a wrapper for 
sterile goods. However, it is not launderable. This material 
could be created from fibers that were nonwicking to water 
and it could be rendered resistant to the free passage of 
water except under varying amounts of pressure. Whereas 
the former material was, in my opinion, entirely unsuitable 
as a surgical barrier that was invariably challenged by 
blood, the latter could be created in a form (although it was 
not invariably done) that was a suitable barrier. 

Responding to this challenge, industry produced a very 
tightly woven material (280 threads per inch) that could be 
treated by a chemical to render it nonwicking and there- 
fore similarly resistant to the water transmission of micro- 
organisms. (The best known of these materials is "quar- 
pel," originally designed by the US Army Quartermaster 
Corps to protect cotton service wearing apparel.) Moreover, 
this material would retain these qualities throughout an 
average of at least 75 hospital launderings.'* Thus, there 
are two distinct types of barrier materials, one reusable up 
to 75 times, the other designed for single use. 

The literature is replete with discussions of the relative 
merits of disposable (single use) and reusable barrier 
materials. Both can possess qualities that will resist wet 
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penetration of microorganisms under the usual conditions 
of use. Of this there is no doubt. There are also single-use 


as well as reusable materials that do not resist wel, 


penetration under normal use. This has been amply dem- 
onstrated by Laufman et al and Schwartz end Saunders.’ 
Both groups have shown by valid test methods that tightly 
woven quarpel-treated materials will lose their barrier 
quality after 75 launderings. There are also eertain single- 
use materials that will permit the wet passage of microor- 
ganisms and are thus inadequate. 

I have suggested one compromise for this dilemma. It is 
to use the nonbarrier, 140-thread muslin as a surgical 
drape, glued to the skin over an aperture in a laparotomy 
sheet. This will hold the drape in position without towel 
clips and will provide a waterproof, miercbe-proof bar- 
rier.” While this provides a patient barrier, it does not 
protect gown penetration. 

As the laundering will eventually vitiate its barrier 
quality, a laundry-counting mechanism for reusable gowns 
must be devised. One further problem complicates the 
reusable drape, gown, and wrapper—the development of 
thin spots or actual holes (often caused by towel clips, 
improper use of hemostats to hold tubing, etc). Such thin 
spots and holes can often, but not always, be discovered by 
transillumination "light tables." They are then frequently 
patched by vulcanization. This is not acceptable. Vulcan- 
ized patches do not permit steam penetration for steriliza- 
tion. 

A BARRIER STANDARD 


There is real need for a standard to protect the surgical 
patient from inadequate barrier quality. The Bureau of 
Medical Devices of the Food and Drug Administration 
classifies these barriers as needing a standard (class II). It 
has assigned such a standard a medium-high priority. A 
committee of the Association for the Advancement of 
Medical Instrumentation (AAMI) is presently engaged in 
the procedure of writing a voluntary consensus standard 
for this purpose. It could provide a basis for the user so that 
the profession would be able to evaluate the quality of the 
material specified for use in a hospital. 


TESTING BARRIER QUALITY 


At the heart of any standard or of any valid choice must 
be a reproducible test method. Bernard and I’ challenged 
industry to ereate such a test. A large number of represer- 
tatives of industry did assemble and choose a test already 
in existence. They presented their opinions to a group of 
members of the Committee on the Operating Room Envi- 
ronment of the American College of Surgeons. This com- 
mittee reviewed the report, but rejected its recommenda- 
tions because it was solely a test of water penetration, not 
a test of microbial penetration. The industry committee 
accepted this challenge. Seaman'* repeated the test, using 
the bacterial challenge suggested by the surgeons. He 
demonstrated that the test was a valid one and that the 
water penetration and bacterial penetration were identi- 
cal. This so-called Mason jar test was, in his hands, a 
simple, relatively foolproof test and would serve to 
compare various barrier materials. Mandeville and I" had 
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Generalized Arteriomegaly 


A Possible Predisposition to the Formation of Abdominal Aortic Aneurysms 


M. David Tilson, MD, Chau Dang, MD 


e Studies of patients with arteriomegaly have suggested that 
an increased incidence of aneurysms occurs in patients with 
unusually large arteries. However, as far as we know, a study of 
comparative arterial sites in consecutive patients with aneu- 
rysms has not been reported previously. We have compared the 
diameters of the suprarenal abdominal aortas and iliac arteries 
in concurrent consecutive series of 12 male patients with 
aneurysms and 12 male patients with atherosclerotic occlusive 
disease. These vessels remote from the aneurysms were 40% to 
48% larger in diameter in the aneurysmal group by both angiog- 
raphy and direct measurement. In addition, the patients with 
aneurysms were found to be taller and to have a greater mean 
body surface area. Possible implications of these findings rele- 
vant to the pathogenesis of aneurysms are suggested. 

(Arch Surg 1981;116:1030-1032) 


Imost 40 years ago, Leriche described a syndrome of 
“dolicho et méga-artére” (elongated and dilated 
arteries).'? In 1971, Thomas suggested the name “arteri- 
omegaly” for this condition’; because of its simplicity and 
accuracy, this term has been accepted generally in the 
English literature. Although the concept is readily under- 
stood, a precise definition has proved to be more difficult. 
Callum et al adopted an operational definition based on 
angiographie measurements.' Arteriomegaly was defined 
for practical purposes as an arterial diameter greater than 
the mean plus twice the SD of a random control group of 25 
subjects. In the case of the abdominal aorta, the critical 
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diameter was 25 mm at the widest point, above which the 
vessel was considered to be in the arteriomegaly range. 

Previous studies have established a relationship between 
arteriomegaly and the occurrence of aneurysms. Thomas 
reported a 66% incidence of aneurysms in 30 patients (all 
male) with arteriomegaly,’? and Carlson et al reported a 57% 
incidence in seven patients? However, we believe that no 
investigation for arteriomegaly of consecutive patients 
with aneurysms has been reported. It has been our clinical 
impression that many patients with abdominal aortic 
aneurysms have unusually large arteries at sites remote 
from the aneurysm itself. This study was performed to test 
that impression systematically. 


PATIENTS AND METHODS 


The hospital records for 12 consecutive male patients undergo- 
ing elective surgery for abdominal aortic aneurysms and for 12 
consecutive male patients undergoing elective surgery for ather- 
osclerotic occlusive disease during a similar period were reviewed 
retrospectively. The heights and weights were noted, and the body 
surface areas were derived from a nomogram. Systolic blood 
pressure (BP) was noted at the time of admission, and the medical 
history was reviewed for the diagnosis and treatment of hyperten- 
sion. All aortic anastomoses were performed end to end, and the 
operative notes were abstracted for the proximal diameter of the 
grafts chosen to match the size of the aorta. The angiograms were 
reviewed, and the diameter of the suprarenal aorta was measured. 
Care was taken to measure the aorta proximal to the aneurysm in 
the group with aneurysms and at a site in the suprarenal aorta 
that was either minimally involved or uninvolved with atheroscle- 
rosis in the group with occlusive disease. Similarly, the external 
iliac artery was measured distal to the aneurysm in a segment of 
uniform size in the aneurysmal group, and the widest and least 
atherosclerotically involved segment was measured in the occlu- 
sive group. 

Means and SEs for the observations are reported in the Table. 
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previously described a somewhat similar test that used the 
pressure of = column of water zs a pressure guide. 

* Other tests have been described. Laufman and asso- 
Gates’ used a hammock of the test material containing a 
aulture of bateria, with a weight stressing the hammock. 
Schwartz and Saunders? described a test using bacteria; 
they called attention to the element of surface tension in 
influencing bacterial penetration. 

The Briti#n have assumed that water penetration is 
identical to microbial penetration. For simplicity in visual- 
izing water »enetration, they added fluorescent particles 
to the water and watched for fluorescence in the pene- 
trant. 

The challenge was faced by Lamb of the FDA, who 
chaired the Subcommittee on Testing of the AAMI Stan- 
cards writers, to create a test that was reproducible. It 
should test = barrier material’s integrity to penetration 
under knowr pressure. It should also be capable of using 
microorganisms and/or any other marker for liquid pene- 
tration. 

Seaman? -uggested that the test could be carried out 
simply and eficiently by employing a glass tube of known 
vniform diameter. The material to be tested could be 
placed over the end of the tube; sufficient material should 
be used so that it could be folded outside of the tube and 
f xed in position with an elastic bandage to a height of 10 
cm (4 inehes) above the level of the liquid within the 
tube. 

As long æ the tube is of reasonable constant internal 
ciameter, the exact dimension is not critical. The height of 
the column is, as it represents the pressure with which the 
barrier is stressed. 

The tube could be marked at 100 mm and filled with the 
microbial suspension to this level. This suspension could 
contain either E coli or a similar microorganism at a 
concentratiea of 10° in the freshly prepared menstruum, 
which, accorsing to Schwartz and Saunders* should have a 
surface tension of 44.5 dynes. They suggest Association for 
Official Ana/7tieal Chemists letheen broth. The suspension 
must be gemtly placed into the tube with a minimum of 
trauma. Distilled water was suggested by Seaman.'* 

The tube and its affixed barrier material stand vertically 
cn a sterile, dry Petri plate, suspended by a ring stand so 
that it can be observed from below by a mirror. Liquid 
penetration san be easily seen and the study aborted at 
that time. “ormally, however, the liquid barrier should 
remain efficent for a period of time determined by 
surgeons. Schwartz and Saunders* have found that, if 
penetration nas not taken place in one hour, leakage in 
three or four hours is very unlixely. 


If no obvicus breach of liquid barriers has taken place in 


the prescribed time, the Petri dish is removed and a pour 
plate prepared. If the test has been aborted before this 
time, proof « the transmission of the test microorganism’s 
penetration will similarly be obtained. 

Pour plates are created by the addition of freshly melted 
egar to the contact Petri plate. After 24- and 48-hour 
incubation, the pour plate is examined and colony counts 
made. The colonies can then be subcultured or inspected 
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after a Gram's stain to assure the penetration of the 
barrier by the test organism rather than a contaminant. 

My original contention was that microbial penetration of 
the barrier is concomitant with the penetration of the 
liquid that penetrates the barrier, to which the British 
subseribe. In other words, the barrier does not act like a 
Berkefeld porcelain filter, straining the microorganisms 
out so that only a sterile liquid penetrates. As the ultimate 
challenge that the barrier is designed to bar is a bacterium, 
the referee test should be accomplished with a microorga- 
nism challenge in the concentration that has been shown to 
be etiologic of surgical wound infection. 

A referee test is one that must be equaled by any of the 
many available methods to evaluate the barrier quality. It 
might also be used to demonstrate the loss of barrier 
quality after repeated launderings of a reusable materi- 
al. 


SPECIAL CHALLENGE 
TO THE ASEPTIC BARRIER 


Should the barrier be resistant to any challenge posed by 
any part of anj operative procedure? Or should the barrier 
be designed to withstand only minimal challenge? Bernard 
and I’ have suggested that they should retain their quality 
"under the usual eonditions of use." Yet we did not, for 
obvious reasons, define the constraint. Its variability can 
only be evaluated by the surgeon who uses the barrier. The 
towel clip, used by many surgeons to hold barriers in place, 
will destroy any barrier. As I have mentioned,” adhesive 
plastic ineise drapes will hold drapes in place, and will 
render the most inefficient barrier efficient. 

The degree of pressure to which drapes may be subjected 
will vary widely. In most situations, the pressure will be 
minimal: a small pool of blood serum, amniotic fluid, or 
urine. The usual instrument exerts a small amount of 
pressure per square centimenter lying on the drape. On the 
other hand, an obese surgeon, leaning hard against a table 
edge, may exert a great deal of pressure against the 
barrier. 

These unusual pressure challenges need special consider- 
ation. As previously stated, the surgeon who presses hard 
against the table should wear an impervious apron, prefer- 
ably sterile, over his scrub suit. So should the orthopedist 
who uses his abdominal musculature. Sleeves of surgical 
gowns should be sufficiently wide at the elbow to prevent 
pressure at that point. The efficient operating room scrub 
nurse will protect the drape from excessive pressure by 
placing it on a reinforcement such as a folded, dry, and 
waterproof towel. 


THE USE OF 
BARRIER MATERIALS - 


Aseptie barrier materials, in my opinion, for bacterial 
safety should be employed whenever there is a potential 
breaching of the sterile zone by wet contamination. This 
means that aseptie barrier materials should be used for all 
of that portion of the patient drape that may be included in 
the operative field or with which sterile instruments, 
sponges, and similar materials may come into contact. This 
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Data From Patients With Aneurysms or Occlusive Disease 


Group (Mean + SE) 


Occlusive 


Aneurysmal! 


Systolic blood pressure, 
mm Hg 


Height, cm 

Weight, kg 

Body surface area, 
sq m 1.91 + 0.06 

Aortic graft size, mm 21.0 + 1.7 

Arterial diameter, mm 
Suprarenal aorta 
lliac segment 

Aortic diameter/sq m 
body surface area, 
mm 14.8 + 0.7 


153 + 8 
176.7 + 2.8 
65.2 + 3.0 


139 +7 
169.9 + 2.0 
75.6 + 4.9 


1.74 + 0.05 < .05 
15.0 + 0.9 < .01 


28.5 + 1.0 
10.5 + 0.4 


19.6 + 2.1 < .001 
7.1 + 0.3 < .001 


10.6 + 0.8 < .001 


Student's t test was used to test the significance of differences 
between means, and x’ analysis was used to test the significance 
of differences between percentages. The regression analyses of 
aortic diameter to body size were carried out by the method of 
least squzres. 


RESULTS 
Hypertension 


Seven patients in the aneurysmal group had been 
treated for hypertension vs three in the occlusive group 
(Table). Mean systolic BP in the aneurysmal group also was 
higher than in the occlusive group, but the difference was 
not statistically significant because of considerable vari- 
ability in the data and small sample sizes. 


Heights, Weights, and Body Surface Areas 


The mean height of the aneurysmal patients was approx- 
imately 6 em greater than that of the patients with 
occlusive disease, and the body surface area was approxi- 
mately 10% greater (Table). These differences were statis- 
tically significant at the P < .05 level. 


Aortic Graft Sizes 


The mean aortic graft size of the aneurysmal group 
exceeded that of the occlusive group by 6 mm (a 40% 
increase), and that difference was statistically significant 
at the P — .01 level (Table). 


Arterial Diameters 


The diameters of the suprarenal aortas and external iliac 
segments were greater in the aneurysmal group than in 
the ocelusive group by 45% and 48%, respectively. Both of 
these differences were significant at the P — .001 level 
(Table). After normalization for increased body surface 
area in the aneurysmal group, the aortie size per square 
meter of body surface area still exceeded the size in the 
occlusive group by 40%, and this difference also was 
statistically significant at the P — .001 level. 


Reletionship of Body Size to Arterial Diameter 


The Figure illustrates several interesting features of the 
data. It is apparent from inspection that the patients with 
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y = O(x) + 28 


Aortic Diameter, mm 


y = 6.3(x) + 7.5 


1.4 1.6 1.8 2.0 2.2 24 
Body Surface Area, sq m 


Relationship of aortic diameter to body size in patients with 
abdominal aortic aneurysms (AAA) and patients with occlusive 
disease (OCC). 


aneurysms are slightly larger in body size. However, the 
aortas are disproportionately larger in diameter, and the 
expected relationship between body size and aortic diame- 
ter is not present. In other words, the slope of the 
relationship between body size and aortic diameter is zero, 
and the sizes of the suprarenal aortas are considerably 
greater than expected, even in the smaller of the patients 
with aneurysms. In addition, if one considers the opera- 
tional definition of arteriomegaly by Callum et al to be 25 
mm,' it is interesting to note that every aneurysmal 
patient but one (92%) had an aortic size of 26 mm or greater 
and that the critical size of 25 mm was exceeded by only 
one patient in the occlusive group (8%). This difference is 
highly significant statistically (P < .0001). 


COMMENT 


An association between arteriomegaly and aneurysms 
appears evident from the present findings and the reports 
of others.*^ There are at least two possible explanations for 
this relationship. One possibility is that persons who are 
born with large arteries, either fortuitously or as a func- 
tion of greater body size, have vessels that are subjected to 
greater stresses and are thus predisposed to aneurysm 
formation. The other possibility is that arteriomegaly 
develops as a result of a generalized disorder of connective 
tissue. It is conceivable that both may occur; in other 
words, persons in whom aneurysms are most likely to 
develop may have two risk factors: large body size with 
vessels subjected to greater stresses and a connective- 
tissue disorder that would otherwise remain undiscovered. 
These two possibilities will be discussed in somewhat 
greater detail. 
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means those portions of the surgical gown that may come 
into contact with the sterile field—the front of the gown, 
the sleeves to above the elbow, ete. This also means all 
wrappers for sterile surgical materials. Some materials 
prevent skin respiration and thus may seem hot; others are 
not. But my early contention that an air-impervious gown 
was dangerous: was wrong. Sukarochana and Kiesewet- 
ter^ and Davis et al" have conclusively dispelled this 
notion. j 

If parts of any drape, gown, or wrapper do not conform 
to the definition of an aseptic barrier, they should be 
clearly recognizable. This could be by color, texture, or any 
other means. It should be clear, however, which parts of the 
device are not a part of the sterile field. 

This implies that expense can be saved by creating parts 
of barriers with nonbarrier material There is no valid 
reason for having the back of a gown perform as a barrier 
unless the surgeon has his back to the surgical field, 
although wraparound gowns may assist in the prevention 
of airborne contamination. | | 
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Nor is there any reason for double layering of some of 
the barriers. So, for example, there is no reason for 


creating a "scrub suit" from an aseptic barrier material if a 


an aseptic barrier gown will be worn over it 


CONCLUSION 


The modern surgeon wishing to preserve asepsis should 
demand that an aseptic barrier be impervious to the 
passage of microorganisms under the condition of his 
operative procedure. Such materials are available. Both 
single-use and reusable materials can qualify. Single-use 
items should not be pervious to aqueous solutions under the 
conditions posed by the surgeon; this must be guaranteed 
by the manufacturer. Reusable barrier materials should 
not be laundered more than 75 times, and a method of 
counting should be available. The surgeon should define 
the zone of barrier effect and, in conjunction with his 
nursing confreres, decide by which method this can be 
accomplished and which materials will withstand chal- 
lenge. 
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Classic work by Wolinsky and Glagov is relevant to the 
question of why aneurysms tend to occur in the abdominal 
aorta of man.* In comparative studies of ten mammalian 
species, they found that the number of elastic lamellae 
constituting the aortic media has a predictable relationship 
to the tension to which the aortic wall is subjected. Aortic 
tension in rats and mice is in the range of 5,000 dynes/em, 
while aortie tension in horses and bulls is in the range of 
120,000 dynes/cm. The number of elastic lamellae in the rat 
is five, while the number in the horse is 48. Relative to the 
relationship of wall thickness to the number of lamellar 
units, man is predicted to have 35 units; however, Wolinsky 
and Glagov's study found that man has only 28. In addition, 
among both thoracic and abdominal aortic segments of the 
ten species studied, the human abdominal aorta was unique 
insofar as it was the only segment that bore tensions of 
2,500 dynes/em/lamella or greater without the support of 
vasa vasorum. If additional studies of larger groups of 
patients confirm the increased body size of the present 
study group of patients with aneurysms, it is possible that 
larger persons may be at greater risk of aneurysm devel- 
opment because of these principles and the inherent weak- 
ness of the human abdominal aorta relative to other 
species. 





The possibility that aneurysms are related to an underly- 
ing disorder of connective tissue has been entertained 
previously but is as yet unproved.*"* Familial predisposi- 
tion and the preponderance of male over female patients 
(8:1 for abdominal aortic and 20:1 for femoral artery 
aneurysms) are noteworthy in this regard. It is interesting 
that, in an animal model similar to the human aortic 
aneurysm, only the male animals are affected because of 
the mechanism of inheritance.'" Mutations at the mottled 
locus of the X chromosome of the mouse result in several 
variants, among which the male Blotehy mouse consistent- 
ly develops aortic aneurysms. The biochemical basis for 
aneurysm formation is imperfectly defined but is probably 
related to abnormalities of copper metabolism and/or lysyl 
oxidase activity." Lysyl oxidase is a copper metalloprotein 
that cross links elastin and collagen. Conservation of the 
X-linked genes throughout the species has been high; in 
other words, when comparisons of similar mutations are 
made between animal species, mutations that are located 
on the X chromosome in one species often have been 
located on the X chromosome in others. Thus, it is possible 
that a genetic basis for certain features of aneurysmal 
disease may be discovered in due course in man. 
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Overseas Notes 
Ben Eisemar. Coordinator 


The China Sendrome 


In May 19°9 I was one of 12 sur- 
geons invitec jointly by tke Chinese 
government znd the Chinese Medical 
Association te visit medical centers in 
their country Ours was one of several 
different acacemie disciplines such as 
arehaeolegy end engineering asked to 
visit at zbout the same time. Our trip 
lasted 17 days, which since bas become 
the standard time for visits by many 
medical groups. All in-ccuntry ar- 
rangements and guidance were by the 
Chinese government, whieh showed 
every evidenee of welcoming profes- 
sional groups 

Before un-ertaking specifie com- 
ments on the medical aspects cf the 
tri», it is impossible to resist the 
instinct of tae returned traveler to 
provide the reader with some general 
impressions »xnhampered Ly any ex- 
pert knowledge. In the Chinese people 
there wss an obvious, immense reser- 
voir of cheerfal and warm friendliness 
which was characteristic of every 
urban or rural contact we kad. With a 
populatien of approximate y 1 billion 
concentrated in an area the size of the 
United States, one had the mmediate 
and contfinuimsg feeling of being sur- 
rounded by Fuge numbers of people. 
Probably because the general living 
quarters are primitive and extremely 
crewded. these is much mare outdoor 
activity and the continua sense of 
congestion. With few automobiles, the 
entire pepulacion depends «en walking 
oron bicycles In Peking alone, with a 
populatien of 8 million, there are an 
estimated 2 t 3 million bicycles, and 
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from dawn to dusk one sees phalanges 
of riders taking off under the direc- 
tion of a traffie policeman at the 
major intersections like a mass of 
rustling and closely packed lemmings. 
The structure of the government has 
been well described. There is no ques- 
tion that China is a highly controlled 
and organized totalitarian, one-party 
nation, but there is surprisingly no 
semblanee of a typical police state, 
and the government itself is relatively 
unobtrusive. Certainly we traveled 
where we were told to go and saw 
what had been organized for us to see, 
but this was a practical rather than a 
politieal design. There were no restric- 
tions that prevented easy contact with 
the people. Programmed "health ac- 
tivities” were widespread. Jogging 
and publie morning exercises were an 
intrinsic part of the scene, the latter 
often consisting of curious calisthen- 
ies that formed a common prelude to 
the day's activities. With these few 
introductory comments I will concen- 
trate on the medical aspects of the 
visit. 

It was a surprise to find that the 
People's Republie of China, a classic 
Marxist-oriented, totalitarian, author- 
itarian state, had no semblance of a 
national health insurance. In fact, the 
health care system was thoroughly 
decentralized and multifaceted in its 
implementation. To make health ser- 
vices available to every Chinese, a 
system of primary medical care was 
based on persons referred to as "bare- 
foot doctors." These persons are 
selected from communes, brigades, 
and factories and are sent to major 
hospitals for short, formal courses. 
They then return to function in small 
clinics of rural brigades and urban 
work units, initiating triage in compli- 
cated problems and otherwise admin- 
istering a rather bland mixture of 


Western and traditional therapeutics. 
The economic structure that supports 
this health care system is interesting 
in that it is a nearly "free" system 
based on payments or repayments by 
commune and factory groups for ser- 
vices provided by any of the larger 
hospitals in the triage system. From 
the early days of the revolution, there 
had been a struggle between Western 
and traditional medicine that was 
tilted strongly by the impact of the 
Red Guards during the Cultural Revo- 
lution towards traditional forms of 
therapy. During this period, the tide 
of antielitism swept out most of the 
Western-oriented professors and 
drove them to work as laborers in the 
hospitals, factories, or communes, 
replacing them with untrained and 
uneducated persons who were “politi- 
cally pure.” During the past decade, 
however, the elimination of the “Gang 
of Four” reversed this destructive 
phase of the Cultural Revolution; 
Western medicine resurfaced and the 
professional hierarchy was restored. 
At present, Western and traditional 
medical practices exist in a type of 
symbiosis in which both are taught to 
varying degrees in the medical schools 
and are practiced together and with 
considerable overlap in all the major 
hospitals. The professionals, particu- 
larly in the medical field and the 
senior faculty, have salaries that 
amount to three to five times the 
average incomes of rural or urban 
workers, and, as in other aspects of 
the economic system, ability and pro- 
ductivity are recognized. Traditional 
Chinese medicine is obviously an 
intriguing aspect of the system and is 
based primarily on concoctions de- 
rived from various herbs, lizards, 
toads, snakes, etc, and from specific 
techniques such as “conching” of cata- 
racts, application of bamboo splints 


Overseas Notes 245 





4 


"c 


(BUTORPHANOL TARTRATE) 


MORE THAN 
9065560 DOSES 





IN ANESTHESIOLOGY IN SURGERY 


IS 





IN ORTHOPEDICS IN NURSING 


SIUS — 
e Stadol’ 
IV 





waa (QUtorphano’ tartrate) 


P 'URPHANOL TARTRATE 
NECTION For I.M. or LV- Ù 


1 TM Bristol Laboratories 
2 mS ern v BRISTOL Division of Bristol-Myers Company 
CAUTION: Federal Law pord Syracuse, New York 13201 

without prescrit 


Copyright © 1981, Bristol Laboratories 








and strips in the treatment of frac- 
tures, and acupuncture, which was 
directed not only to anesthesia but 
also to the treatment of such charac- 
teristically refractory medical prob- 
lems as arthritis, neuralgias, strokes, 
headaches, insomnia, and any other 
recurrent and often inexplicable com- 
plaints of the human organism. 
Because of widespread interest and 
the many fascinating implications, 
acupuncture will be discussed later 
and separately. 

To give a picture of a typical central 
hospital, a few facts on one might 
provide a useful insight. The Hunan 
Hospital and Medical College in 
Changsha was built in 1914 and, after 
additions and wings, has the present 
capacity of 750 beds. The clinies treat 
approximately 2,000 patients per day, 
and 6,000 major operations are per- 
formed per year with an infection rate 
in “clean” cases of 1%, an admirable 
figure. The professional staff con- 
sisted of 14 professors and assistant 
professors, 158 resident physicians, 
and a number of paramedical person- 
nel. There were 272 workers, 316 
nurses, 116 technicians, and 104 
administrators. After reporting these 
figures, the professor of surgery 
referred to the last category and 
asked "Do you have that many in 
American hospitals?" No further com- 
ment! The average patient stay after 
major surgery is 23.8 days; there are 
still 20 to 30 tonsillectomies done per 
week (despite the absence of any 
incentive from Blue Shield payments); 
acupuncture is used widely for sur- 
gery of the cranium, neck, chest, and 
extremities; and burns are treated 
primarily with a variety of herbal 
ointments that apparently serve as 
local antibiotics and seem to provide a 
remarkably effective type of medical 
debridement. The general ambience 
of the hospital reminded me of a typi- 
cal municipal hospital in the United 
States about 40 years ago. Despite 
many obvious inadequacies and the 
lack of sophisticated diagnostic and 
therapeutic techniques, ward rounds 
and chart reviews would indicate that 
a good level of medical care was being 
provided. 
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If there is one feature of China that 
elieits quizzical, interested, disbeliev- 
ing, or enthusiastic comments, it is 
acupuncture, a peculiar idiosyncrasy 
of Chinese medicine extending back 
through the history of Chinese thera- 
peuties to an indeterminate begin- 
ning. It is important to realize that 
despite the acupuncture charts in 
prominent display in the clinies of all 
major hospitals, there are tremendous 
variations in technique; not only do 
the anatomical prescriptions for place- 
ment vary widely, but there are two 
major divisions: in one the needles are 
placed subcutaneously and bear some 
relationship to neuroanatomical path- 
ways, and in the other the needles are 
placed more deeply and bear a specific 
connection to what are referred to as 
myenteric plexuses. As mentioned, 
acupuncture is used most widely in the 
areas where Western medicine has 
been peculiarly unsuccessful in treat- 
ing chronic illness. Estimating the 
effectiveness of acupuncture in a con- 
stellation of nonlethal ailments is 
almost impossible, and it is perhaps 
more useful to concentrate on the 
more well-defined application as a 
method of anesthesia, used in almost 
every major department of surgery. It 
is important to emphasize that the 
professors of surgery and their staff 
are highly skilled as technicians, very 
knowledgeable about disease, and 
have the ability to accomplish what 
would be accepted in the Western 
world as excellent results in terms of 
surgical mortality and morbidity. 
Therefore, their reactions to the use of 
acupuncture as anesthesia should not 
be taken lightly. In general, they do 
not believe that it is applicable to all 
patients and tend to restrict the use to 
those who are considered stable emo- 
tionally. Acupuncture is used primari- 
ly in neurosurgery and in surgery of 
the chest, neck, and extremities. The 
majority of the surgeons we encoun- 
tered believed that adequate relaxa- 
tion was not possible in extensive 
intra-abdominal ^ procedures and, 
therefore, Western pharmacological 
techniques were used. 

In direct observation, it was clear 
that the techniques were thoroughly 
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effective in eliminating any apparent 
pain, and there was no designated 
period of hypnosis before or during 
the procedure, although in thoracice 
cases several days of preparation and 
“pulmonary exercises” were consid- 
ered necessary, presumably to sup- 
plant the absence of positive pressure 
anesthesia. The implartation of the 
needles bears no anatomical relation- 
ship to the site of the operation. For 
example, in thyroidectomies, the nee- 
dles were planted in the lower extrem- 
ities but the effectiveness seemed to 
be complete. Premedication was used 
but not to a degree that could explain 
the effectiveness of the method; the 
use of meperidine hydrochloride 
(Demerol) (not exceeding 75 mg) and 
scopolamine hydrobromide (0.8 mg) 
were common, and in one of the surgi- 
cal units, phenytoin sodium (Dilantin) 
was used additionally in relatively 
small doses as a particular study to 
determine whether there was any 
enhancement from this »harmacologi- 
cal adjunct. 

The Chinese were as curious and 
interested as we were im the reasons 
for the effectiveness of acupuncture. 
In discussions and a superficial review 
of the literature, it was obvious that 
considerable investigat ve work was 
under way to determine the neuro- 
physiological mechanisms involved. A 
number of different theories were 
under consideration involving block- 
ade through sensory pathways, re- 
lease of endorphins, or involvement of 
the serotonergic mechanism on the 
medium raphe in the brain. 

In summary of an extraordinarily 
complex subject, one ceuld not help 
but observe, as John Collins Warren 
did at the time of the first successful 
administration of ether anesthesia in 
1864, "Gentlemen, this is no humbug." 
It is an area to which departments of 
anesthesiology in this country would 
do well to devote considerable effort 
by visits to China to observe the prac- 
tice and to institute appropriate neu- 
rophysiological and neurochemical 
studies to supplement -hose already 
underway in the Peoples Republic. 

WILLIAM V. MCDERMOTT, MD 
Boston 
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Rapid Control 


in Ruptured Abdominal Aneurysms 


David M. Sensenig, MD 


e Rapid control of a ruptured abdominal aneurysm can be 
achieved under local anesthesia by passing a Fogarty catheter, 
8/22 F, retrograde from either femoral artery up into the thoracic 
aorta and inflating the balloon after administering heparin to the 
patient. This method avoids the often fatal hypotension that may 
occur with induction of general anesthesia in the hypovolemic 
patient. In cases in which the Fogarty catheter cannot pass up 
the iliac artery, direct insertion of the catheter through the 
aneurysm can be used, but this method requires the induction of 
general anesthesia prior to aortic control. 

(Arch Surg 1981;116:1034-1036) 


A surgeons agree that rapid control of the aorta proxi- 
mal to a ruptured abdominal aortic aneurysm is 
desirable. Recently, such control was achieved by the 
passage of a Fogarty occlusion catheter, 8/22 F, from the 
femoral artery to the lower aorta just prior to inducing 
general anesthesia for laparotomy. 


REPORT OF CASES 


Case 1.—A 66-year-old man known to have coronary artery 
disease was brought to the emergency room with no blood pressure 
and complaining of abdominal pain. After he suffered cardiopul- 
monary arrest, cardiopulmonary resuscitation was begun. It was 
thought that he could not possibly survive anesthesia and aortic 
resection unless there was some response to aortic control and 
volume replacement. Under local anesthesia, an 8/22 F Fogarty 
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catheter was passed from the left femoral artery to the lower 
thoracic aorta after 10,000 units of aqueous heparin had been 
given intravenously. The occlusion balloon was inflated, control- 
ling the hemorrhage while volume replacement was given. Despite 
this effort, the patient could not be resuscitated. 

CasE 2.—An 89-year-old man who lived at a nursing home 
suffered collapse and hypotension. There was a pulsating abdom- 
inal mass in the midabdomen. 

At the time of operation, an intra-aortic balloon, Fogarty 8/22 
F, was passed into the left common femoral artery after giving 
10,000 units of aqueous heparin intravenously and clamping the 
femoral artery distally. The balloon catheter was passed into the 
lower thoracic aorta, as judged by the length passed, and the 
balloon inflated. The aneurysm ceased to pulsate and the patient’s 
blood pressure rose. We then induced anesthesia and made a long, 
midline incision. With the pulsations in the aneurysm eliminated, 
we could easily dissect around the abdominal aorta below the renal 
arteries and above the aneurysm. Just before clamping the aorta 
at this level, the balloon was deflated and withdrawn. A bifur- 
cated, woven-Dacron graft, 19 mm in diameter at the upper end, 
was used, with the limbs of the graft anastomosed to both femoral 
arteries. 

The patient recovered and returned to his nursing home. At 
first, we thought that this patient was the oldest person to survive 
a ruptured abdominal aortic aneurysm.’ We have since found a 
case report of another 89-year-old man who survived.’ O'Donnell et 
al? mentioned that the oldest patient in their group of patients 
who suffered ruptures yet survived was 90 years old. 

CASE 3.—A 75-year-old man suffered an attack of pain and shock 
while working. His blood pressure on arrival at the emergency 
room was 88/40 mm Hg. His abdomen was distended and 
tender. 

At the time of emergency surgery, 10,000 units of aqueous 
heparin were given intravenously. The right common femoral 
artery was exposed under local anesthesia after the patient was 
prepared and draped for laparotomy. The artery was clamped 
distally and catheterized proximally with an 8/22 F Fogarty 
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Calendar of Events 


1981 


February 


Society of University Surgeons, Hershey, Pa, 
Feb 12-14. Contact the Secretary, B. M. Jaffee, 
MD, SUNY Downstate Medicai Center, 450 
‘Clarkson Ave. Brooklyn, NY 11203. 

Verdict on Vagotomy, International Symposium, 
Feb 19-21, Basel, Switzerland. Assessment of 
the role of vagotomy in gastroduocenal ulcer 
Qtreatment. Contact: Dr Claude Müller, Depart- 
ment of Surgery, University of Basel, Kantons- 
Spital, CH-4034 Basel, Switzerland. 

American Society for Surgery of the Hand, Cae- 
sar's Palace, Las Vegas, Feb 23-25. Contact 
ASSH, 2600 S Parker Rd, #132, Aurora, CO 
80014. 

American Asseciation of Genitc-Urinary Sur- 
geons, Feb 26-28, Arizona Biltmore Hotel, 
Phoenix, Ariz (Members only). Contact Dr R. 
A. Straffon, Cieveland Clinic, 9500 Euclid Ave, 
‘Cleveland, OH 44106. 

American Academy of Orthopedic Surgeons, 
Las Vegas, Feb 26-March 3. Contact AAOS, 
444 N Michigan Ave, Room 1500, Chicago, IL 

‘60611. 


March 


Central Surgical Association, Dearborn, Mich, 
‘March 4-7. Contact the Secretary, W. O. Grif- 


fen, MD, University of Kentucky Medical Cen- 
ter, Lexington, KY 40536. 

American Society for Head and Neck Surgery, 
Phoenix, Ariz, March 8-11. Contact Secretary, 
J. C. Goldstein, MD, Albany Medical College, 
Albany, NY 12208. 

Society of Head and Neck Surgeons and Amer- 
ican Society for Head and Neck Surgery, joint 
scientific meeting, March 8-12. Hyatt Regency 
Hotel, Phoenix, Ariz. Information Gabriel F. 
DeFreitas, MD, 1010 E McDowell Rd, Suite 
203, Phoenix, AZ 85006. 

Neurosurgical Society of America, March 15-18, 
Del Monte Lodge, Pebble Beach, Calif. Con- 
tact Dr Jim L Story, Secretary, NSA, 7703 
Floyd Curl Dr, San Antonio, TX 78229. 

American College of Surgeons, spring meeting, 
March 29-April 2, New Orleans. Contact ACS, 
55 E Erie St, Chicago, IL 60611. 


April 


American Burn Association, Apri! 1-4, Sheraton 
Washington Hotel, Washington, DC. Contact 
Dr P William Curreri, New York Hospital / 
Cornell Medical Center, 525 E 68th St, New 
York, NY 10021. 

American Association of Neurological Sur- 
geons, April 5-9, Boston Sheraton Hotel, Bos- 
ton. Contact AANS 625 N Michigan Ave, Suite 
1519, Chicago, IL 60611. 


American Surgical Association, April 22-24, 
Hyatt Regency Hotel, Chicago. Contact Dr W 
Gerald Austen, 32 Fruit St, Boston, MA 
02114. 

International Microsurgical Society, 6th interna- 
tional congress, April 28-May 1, 1981, Sydney 
Opera House, Sydney, Australia. For informa- 
tion, contact International Microsurgical Soci- 
ety, PO Box 22582, San Diego, CA 92122. 


May 


The Society of Neurological Surgeons, May 
10-13, Chicago. Contact Dr W Kemp Clark, 
Secretary, Society of Neurological Surgeons, 
5323 Harry Hines Blvd, Dallas, TX 75235. 

American Urological Association, May 10-14, 
Sheraton Boston Hotel, Boston. Contact AUA 
Office of Education, PO Box 1129, Aspen, CO 
81611. 


June 


International Academy of Chest Physicians and 
Surgeons, Fourth European Congress on Dis- 
eases of the Chest, June 1-4, 1981, Thessalon- 
iki, Greece. For information, contact IV Euro- 
pean Congress on Diseases of the Chest, PO 
Box 1016, Thessaloniki, Greece. 





News and Announcements 


News and Announcements: The Edi- 
ter will be pleased to receive for publi- 
cation brief notices of meetings, semi- 
mars, or symposia which are of inter- 
est to the readers of the ARCHIVES. 
News items of appointments, promo- 
tons and developments in the field of 
surgery anc related disciplines are 
invited. 


Donations of Excess Medical and 
Hospital Equipment for Latin America 
and the Caribbean.—The medical and 
hospital equipment you often replace 
t» upgrade services by present stan- 
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dards is still in great demand in the 
poor communities of developing coun- 
tries. The Pan American Development 
Foundation (PADF) is working to col- 
lect such equipment in the United 
States for clinical and health exten- 
sion services in poor communities in 
Latin America and the Caribbean. 
The Health Services Program of 
PADF has the cooperation of national 
health ministries, the Organization of 
American States, the Pan American 
Health Organization, the American 
Hospital Association, and private, 
nonprofit institutions in Latin Ameri- 
ca and the United States in bolstering 
health services for poor communities 


of the hemisphere. 

The PADF provides a tax receipt 
for all donations and coordinates 
inspection, shipping, and installation- 
training procedures. 

The following types of equipment 
are especially needed: operating room 
equipment and supplies, and diagnos- 
tic, therapeutic, and laboratory equip- 
ment, All equipment should be in good 
working condition, so that your dona- 
tions may be put to use on arrival at 
the clinics. Send offers to Program 
Director, Health Services Program, 
Pan American Development Founda- 
tion, 1625 Eye St NW, Suite 622, 
Washington, DC 20006. 


Calendar/News 247 





: 
4 
; 
| 
; 


| Rome —PG es. 





catheter. We could not pass it up through the tortuous iliac artery. 
Since the eatheter would not pass, we induced anesthesia and 
made a long, midline incision. After making a small opening in the 
aneurysm, as previously described, we placed the intra-aortic 
occlusion balloon in the thoracic aorta. The aneurysm was resected 
and vascular continuity restored with an aorta bifemoral graft. 
The patient needed postoperative respirator care and became 
ieteric and confused. His condition improved and he went on to 
mzke a complete recovery. 


COMMENT 


Hemorrhage with circulatory collapse and the attending 
hazards of a fatal myocardial infarction, cerebrovascular 
aceident, and renal insufficiency constitute the primary 
causes cf death in patients with ruptured abdominal aortic 
aneurysms.' Also important causes of death are pulmonary 
insufficiency and diffuse intravascular coagulation. Conse- 
quently, prompt control of hemorrhage with reduction in 
blcod loss and maintenance or restoration of blood pressure 
is aighly desirable. 

Usually we have mobilized the aorta as it comes through 
the diaphragm and then applied an occlusion clamp until 
another clamp could be placed across the aorta above the 
aneurysm and below the renal arteries. This method 
requires inducing general anesthesia and a rapid dissec- 
tion, during which time the patient can go into shock when 
the intense vasoconstriction that has maintained blood 
pressure in the face of hypovolemia is released. During this 
period of hypotension, the patient may suffer cardiac 
arrest, damage to the brain or kidney, or coronary artery 
occlusion. 

Our experience in case 1 caused us to pursue the use of a 
Fogarty ecclusion balloon passed under local anesthesia 
after the abdomen and thighs are prepared for operation. 
In this method, 10,000 units of aqueous heparin are injected 
intravenously. About five minutes later, when adequate 
mixing has taken place, the common femoral artery is 
clamped distally and catheterized proximally with a Fogar- 
ty intra-aortic balloon catheter, 8/22 F. The catheter is 
then passed up the iliac arteries and the aorta as an 
angiographic catheter would be passed for preoperative 
assessment in a nonemergent case. When the catheter is 
thought to be in the lower thoracic aorta by measurement 
with the markers on the catheter, it is inflated with 48 mL 
of saline solution, or enough to occlude the aorta, as 
illustrated in the Figure. When the aortic pulsation ceases, 
a long midline incision is made and the aneurysm is 
exposed in the usual way. It is much simpler to dissect the 
neck of the aneurysm without pulsation and high pressure 
bleeding that might ensue on entering the periaortic 
hematoma. Prior to closing the clamp around the aorta, the 
balloon eatheter is deflated and withdrawn. 

A number of methods of aortic control have been used. 
Thoracotomy with temporary clamping of the thoracic 
aorta has been recommended by Shumacker et al? and by 
Javid et al. This technique requires a separate incision, 
which complicates respiratory care and may be difficult to 
perform unless the patient is rotated. We have no experi- 
ence with this method. 
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Fogarty occlusion catheter passed from femoral artery into aorta 
above aneurysm. 


Clamping the aorta as it comes through the aortic hiatus 
in the diaphragm has been used most often by us. It is 
described by Cooley and Wukasch’ and by Chiariello et 
al.* 

Inserting the thumb into the neck of the aneurysm until 
control can be achieved has been recommended by Linton® 
and by Butcher.'^ The surgical dissection is restricted when 
one hand is tied up by keeping the thumb in the aorta. If 
dissection causes bleeding from the renal vein, the surgeon 
is not in a good position to control it. 

Direct pressure on the aorta at the diaphragm by the 
assistant is tiring and not precise, but can be life-saving if 
the hematoma is entered and brisk hemorrhage ensues." 

The insertion of a Foley catheter through an ircision in 
the anterior wall of the aneurysm can be used. Such an 
approach was described by Edwards and associates in 
1953.'* We used a Fogarty balloon catheter in this manner 
in case 3. This method lacks the advantage of aortic control 
prior to the induction of general anesthesia. 

In our review of the literature, we found a description of 
the use of a Fogarty catheter for tamponade of a ruptured 
abdominal aortic aneurysm, passing the Fogarty catheter 
through the upper brachial artery into the thoracic and 
then the abdominal aorta. The use of a C-arm fluoroscope 
in the operating room obviates manipulation in the x-ray 
department, which is a poor place to provide resuscitation 
equipment and personnel. Unfortunately, not all operating 
rooms are equipped with a C-arm fluoroscope. This method 
requires some manipulation of the catheter with stylets, 
but could be done by Ng and Ochsner in five to 40 minutes. 
When the abdominal aorta is occluded, there is less blood- 
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S l : [n patients with serious bacterial infection, the 
C ecting choice of antibiotic therapy is usually made on the 
: oly : d e basis of the effectiveness-to-risk ratio. This considera- 

an amino COSICC: tion is particularly important when an aminoglycosidt 
" org ec ai c jt antibiotic is indicated. 
SS The activity of Nebcin® (tobramycin sulfate, Lilly) 
against a wide range of gram-negative organisms is 
now well known. A review of worldwide literature 
shows “that tobramycin has significant antibacterial 
activity and that it is the most potent of all aminogly- 
cosides against P. aeruginosa. The antibacterial 
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pressure support than when the thoracic aorta is occluded. 
There is an advantage in having no temporary renal 
ischemia with the method of Ng and Ochsner," but the 
renal occlusion time is short in the femoral approach. 

If the Fogarty catheter cannot be passed up one iliac 
artery because of tortuosity or narrowing, it can be tried 
on the other side. If this is unsuccessful, the retrograde 


brachial method of Ng and Ochsner can be used or opera- 
tion can proceed with introduction of the catheter through 
the aneurysm, as in our case 3. This last choice loses the 
important advantage of aortic control prior to induction of 
general anesthesia, which may cause circulatory collapse 
due to vasodilation after induction, as pointed out by 
Hardy." 
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activities of tobramycin and zentamicin against mem- serious complicated and recurrent urinary 


bers ofthe Enterobacteriaceae are comparable, with tract infections 
i edt! a agent pos-essing slightly greater activ ity than the serious skin, bone, and soft-tissue infections, 
other agairst sclected strains of any species.” including burns 
Nebcin is indicated in the treatment of caused by susceptible strains of the following 
septicemia microorganisms: Pseudomonas aeruginosa, 








serious lower respiratory infections 
gastrointestinal infections, including 
permon tis 


Escherichia coli, Proteus sp. (indole-positive and 
indole-negative), Providencia, Klebsiella-Entero- 
bacter-Serratia group, Citrobacter sp., and 
staphylococci, including Staphylococcus aureus 
(coagulase-positive and coagulase-negative). 


The proximal tubule 


The proximal tubule is the site in the 
renal system where aminoglycosides produce 
nephrotoxicity. 

An investigator has studied the urinary 
excretion of alanine aminopeptidase, a principal 
enzyme of the brush-border membrane of the proximal 
tubule? Levels of the enzyme become elevated in the 
urine as a result of toxic lesions in acute tubular necro- 
sis or of inflammatory processes in the kidney, such as 
rejection crisis. In measurements of the effect of amino- 
glycosides (administered for three consecutive days) on the excretion 
of this enzyme by healthy humans, tobramycin appeared to have a 
minimum effect on the brush-border membrane. 

Another investigative team has studied the relationship between 
tissue concentration and toxicity? The toxicity of aminoglycosides 
may be related to the degree of their binding to tissue. Hence, 
aminoelycosides that accumulate less may be less nephrotoxic. 

All aminoglycosides are potentially nephrotoxic and ototoxic. 
Therefore, patients should be monitored closely when aminogly- 
cosides are being used. Patients with impaired renal function, the 
elderly, those with underlying disease, those with prior exposure to 
potentially nephrotoxic agents, and those with poor host resistance 
are at special risk. During clinical trials in 3506 patients treated with 
tobramycin, investigators reported drug-related nephrotoxicity in 
1.5 percent (53 patients). 

In view of the effectiveness of Nebcin and the relatively low risk of 
nephrotoxicity, tobramycin can be an appropriate choice for patients 
requiring aminoglycoside therapy. 
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Dacron vs Vein 


for Femoropopliteal Arterial Bypass 


Should the Saphenous Vein Be Spared? 


James J. Yashar, MD; Richard Thompson, MD; Ralph J. Burnard, MD; 


Albert K. Weyman, MD; John Yashar, MD; Robert W. Hopkins, MD 


e The increasing need for the saphenous vein to bypass 
lesions of the coronary and other small arteries prompts a 
reconsideration of its routine use for femoropopliteal bypass. 
Evaluation after five years in 124 consecutive patients (135 
procedures) demonstrated no significant difference in overall 
definitive patency between venous grafts (63%) and Dacron 
prostheses (6596). Dacron prostheses were avoided when 
below-knee anastomoses were required, but when the distal 
anastomoses were made above the knee, the five-year patency 
for veins and Dacron was equal (6796). Although the quality of the 
distal runoff influenced the long-term patency, effects were 
similar for veins and for Dacron. The data support the use of 
Dacron prostheses for femoropopliteal bypass proximal to the 
knee joint, allowing preservation of the saphenous vein for 
possible use elsewhere. 

(Arch Surg 1981;116:1037-1040) 


Ithough the saphenous vein appears to be well estab- 
lished as the optimum material to use as a bypass for 
atherosclerotie obstruetion of the femoropopliteal vessels, 
the inereased use of these veins for treatment of athero- 
sclerotie disease elsewhere suggests that they might be 
preserved for alternative uses whenever reasonable to do 
so. The saphenous vein is needed with increasing frequen- 
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cy for coronary arterial bypass, bypass of obstructing 
lesions in the distal vessels in the lower portion of the leg, 
and other uses. 

These considerations have prompted our review of 135 
consecutive femoropopliteal bypass operations performed 
more than five years ago. 


SUBJECTS AND METHODS 


During a 64-year period, from Jan 1, 1968, to July 1, 1974, 124 
consecutive patients had femoropopliteal bypass grafts for ather- 
osclerotie arterial insufficiency of the lower extremities. Eleven 
patients had bilateral reconstruction on separate occasions, with a 
total of 135 femoropopliteal bypass grafts in these patients. In 
three patients, the femoropopliteal bypass under consideration 
was placed because of failure of a previous graft. 

All patients were examined at three- to six-month intervals for 
the first year, and annually thereafter. Of the 124 patients, 21 died 
and 15 were lost to follow-up before the end of the ‘ive-year 
follow-up period. For the purpose of this report, grafts that were 
occluded at the time of last examination before the patients died 
or were lost to follow-up are included in the analysis of data as 
"occluded grafts." Grafts that were patent at the last examination 
before the patients died or were lost to follow-up have been 
excluded from the analysis of patency. This category of "patent 
but not followed up" (P-NF) includes 11 patients (12 grafts) who 
died and seven patients (seven grafts) who were lost to follow-up. 
The series includes, therefore, 116 consecutive grafts (106 
patients) for which the patency was known definitively after five 
years. The graft was considered patent if an unequivocal pulse 
could be palpated distal to the graft or, in the absence of a distal 
pulse, when patency was determined by angiography. 

The ages of the patients ranged from 41 to 89 years. There were 
81 men and 43 women, with a ratio of male-to-female of 2:1. 

Patients were selected for operation either because of intermit- 
tent claudication (59 grafts), or for ischemic rest pain, nonhealing 
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tobramycin sulfate 


Summary of Prescribing Information 


WARNINGS 
Patients treated with Nebcin should be under close clinical observation, 
because tobramycin and other aminoglycoside antibiotics have an inherent 
potential for causing ototoxicity and nephrotoxicity. 

Both vestibular and auditory ototoxicity can occur. Eighth-nerve impairment 
may develop if patients have preexisting renal damage and if Nebcin is admin- 
istered for longer periods or in higher doses than those recommended. 

Tobramycin is potentia!ly nephrotoxic. Renal and eighth-nerve function 
should be closely monitored in patients with known or suspected renal 
impairment and also in those whose renal function is initially normal but who 
develop signs of renal dysfunction during therapy. Such impairment may be 
characterized by cylindruria, oliguria, proteinuria, or evidence of nitrogen 
retention (increasing BUN, NPN, or creatinjne). Evidence of impairment in 
renal, vestibular, or auditory function requires discontinuation of the drug 
or dosage adjustment. 

Nebcin should be used with caution in premature and neonatal infants 
because of their renal immaturity anc the resulting prolongation of serum 
half-life of the drug. 

In the case of overdosage or toxic reactions, peritoneal dialysis or hemo- 
dialysis will help remove tobramycin from the blood. 

Serum concentrations should be monitored when feasible, and prolonged 
concentrations above 12 mcg/ml should be avoided. Urine should be 
examined for increased excretion of protein, cells, and casts. 

Concurrent and sequential use of other neurotoxic and/or nephrotoxic 
antibiotics, particularly streptomycin, neomycin, kanamycin, gentamicin, 
cephaloridine, paromomycin, viomycin, polymyxin B, colistin, and vanco- 
mycin, should be avoided. 

Nebcin should not be given concurrently with potent diuretics. Some 
diuretics themselves cause ototoxicity, and intravenously administered 
diuretics enhance aminoglycoside toxicity by altering antibiotic concentra- 
tions in serum and tissue. 

Usage in Pregnancy — Safety of this product for use during pregnancy has 
not been established. 





Description: Tobramycin sulfate, a water-soluble antibiotic of the aminoglycoside 
group, is derived from the actinomycete Streptomyces tenebrarius. Nebcin Injection is 
a clear and colorless sterile aqueous solution for parenteral administration. It is stable 
and requires no refrigeration. 

Indications and Usage: Nebcin is indicated for the treatment of serious infections 
caused by susceptible strains of the following microorganisms: Pseudomonas 
aeruginosa, Escherichia coli, Proteus sp. (indole-positive and indole-negative), 
Providencia, Klebsiella-Enterobacter-Serratia group, Citrobacter sp., and staphylococci, 
including Staphylococcus aureus (coagulase-positive and coagulase-negative). 

Nebcin is indicated in the treatment of septicemia; central-nervous-system 
infections, including meningitis; neonatal sepsis; serious lower respiratory infections; 
gastrointestinal infections, including peritonitis; and serious skin, bone, and soft-tissue 
infections, including burns, caused by the susceptible organisms listed above. Clinical 
studies have shown Nebcin also to be effective in serious complicated and recurrent 
urinary tract infections due to these organisms. Aminoglycosides, including Nebcin, 
are not indicated in uncomplicated initial episodes of urinary tract infections unless 
the causative organisms are not susceptible to antibiotics having less potential toxicity. 
Nebcin may be considered in serious staphylococcal infections when penicillin or 
other potentially less toxic drugs are contraindicated and when bacterial susceptibility 
testing and clinical judgment indicate its use. 

Bacterial cultures should be obtained prior to and during treatment to isolate and 
identify etiologic organisms and to test their susceptibility to tobramycin. If suscepti- 
bility tests show that the causative organisms are resistant to tobramycin, other 
appropriate therapy should be instituted. In patients in whom gram-negative 
septicemia, neonatal sepsis, or meningitis is suspected, including those in whom 
concurrent therapy with a penicillin or cephalosporin and an aminoglycoside may be 
indicated, treatment with Nebcin may be initiated before the results of susceptibility 
studies are obtained. The decision to continue therapy with Nebcin should be based on 
the results of susceptibility studies, the severity of the infection, and the important 
additional concepts discussed in the WARNINGS box above. 

Contraindication: A history of hypersensitivity to tobramycin is a contraindication 
to its use. 

Warnings: See WARNINGS box above. 

Precautions: Specimens should be collected during therapy for examination, as 
recommended in the WARNINGS box. 

Neuromuscular blockade and respiratory paralysis have been reported in cats 
receiving very high doses of tobramycin (40 mg/kg). The possibility that prolonged or 
secondary apnea may occur should be considered if tobramycin is administeredto 
anesthetized patients who are also receiving neuromuscular blocking agents, such as 
succinylcholine or tubocurarine. 

Cross-allergenicity among aminoglycosides has been demonstrated. 

If overgrowth of nonsusceptible organisms occurs, appropriate therapy should 
be initiated. 
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Adverse Reactions: Nephrotoxicity — Renal function changes, as shown by rising 
BUN, NPN, and serum creatinine and by oliguria, cylindruria, and increased protein- 
uria, have been reported, especially in patients with a history of renal impairment who 
are treated for longer periods or with higher doses than those recommended. 

Neurotoxicity — Adverse effects on both the vestibular and auditory branches of the 
eighth nerve have been noted, especially in patients receiving high doses or prolonged 
therapy. Symptoms include dizziness, vertigo, tinnitus, roaring in the ears, and " 
hearing loss. 

NOTE: The risk of toxic reactions is low in patients with normal renal function 
who do not receive Nebcin in higher doses or for longer periods of time than those 
recommended. 

Other reported adverse reactions possibly related to Nebcin include increased serum 
transaminase (SGOT, SGPT) and increased serum bilirubin; anemia, granulocytopenia, 
and thrombocytopenia; and fever, rash, itching, urticaria, nausea, vomiting, headache, 
and lethargy. 

Suggested Dosage Guides —1.M./I.V.: 

The usual duration of treatment is seven to ten days. 

Usual dosage for adults, children, and older infants (normal renal function) — 

3 mg/kg/day administered in three equal coses every eight hours. In life-threatening 

situations, the dosage may be increased up to 5 mg/kg/day administered in three or 

four equal doses. This dosage should be reduced to 3 mg/kg/day as soon as clinically 
indicated. (Refer to Table 1 for dosage schedule.) 

Dosage for neonates up to one week of age (normal rena! function) — 

Up to 4 mg/kg/day may be given in two equal doses every 12 hours. 

Dosage guidelines for adult or pediatric patients with reduced renal function — 

After a loading dose of 1 mg/kg, subsequent dosage must be adjusted either with 

reduced doses at eight-hour intervals or with normal doses at prolonged intervals. 

To determine the reduced dose at eight-hour intervals, see the convenient nomogram 

in the package literature* To calculate normal dosage at prolonged intervals (if the 

creatinine clearance rate is not available and the patient's condition is stable), the 
following formula may be used: 
1 mg/kg q(6 X serum creatinine) h 

Neither regimen should be used when dialysis is being performed. 

I.V. Administration — The usual volume of diluent for adults is 50 to 100 ml. For 
children, the volume of diluent should be proportionately less than for adults. The 
diluted solution usually should be infused over a period of 20 to 60 minutes. 


*An alternate rough guide for determining reduced dosage at eight-hour intervals (for patients 
whose steady-state serum creatinine values are known) is to divide the normally recommended dose by 
the patient's serum creatinine. 


Table 1. Dosage Schedule Guide for Adults with Normal Renal Function 
(Dosage at Eight-Hour Intervals) 


Usual Dose for 
Serious Infections 


Maximum Dose for Life- 
Threatening Infections 
(Reduce as soon as possible) 
1.66 mg/kgq8h 
(Total, 5 mg/kg/day) 


mg/ dose ml/dose* 
q8h 
200 mg 5. mi 
191 mg 4.75ml 
183 mg 
175 mg 
166 mg 
158 mg 
150 mg 
141 mg 
133 mg 
125 mg 
116 mg 
108 mg 
100 mg 
91 mg 
83 mg 
75 mg 
66 mg 


*Applicable to al! product forms except Nebcin, Pediatric, Injection (see How Supplied). 


For Patient 
Weighing 
kg Ib 


1mg/kgq8h 
(Total, 3 mg/kg/day) 





How Supplied: Ampoules (Vials) Nebcin* (tobramycin sulfate, Lilly), Injection, 80 mg 
(equivalent to tobramycin) per 2 ml, 2 ml, rubber-stoppered, in packages of 1 and 
Traypaks'" (multivial cartons, Lilly) of 25. 

Ampoules (Vials) Nebcin, Pediatric, Injecticn, 20 mg (equivalent to tobramycin) per 
2 ml, 2 ml, rubber-stoppered, in packages of 1. 

Hyporets* (disposable syringes, Lilly) Nebcin, Injection, 60 mg (equivalent to 
tobramycin) per 1.5 ml, 1.5 ml, and 80 mg (equivalent to tobramycin) per 2 ml, 2 ml, 
in packages of 24. 

Each ml also contains 5 mg phenol as a preservative, 3.2 mg sodium bisulfite, O.1 mg 
edetate disodium, and water for injection, q.s. Sulfuric acid and/or sodium hydroxide 
may have been added to adjust the pH. [030476c] 


Additional information available to the profession 
on request from Eli Lilly and Company, 
Indianapolis, Indiana 46206. 


Lilly Eli Lilly Industries, Inc. 


Carolina, Puerto Rico 00630 


800646 





ischemic ulcers, or gangrene of the toes (57 grafts). Only those 
patients whose intermittent claudication interfered seriously with 
their work or other important activity were considered for vascu- 
lar reconstruction. Ischemic rest pain and gangrene, however, 
were considered compelling indications for operation. 

Femoropopliteal bypass for occluded superficial femoral arte- 
ries was done only in the absence of concurrent major proximal 
aortoiliac disease. We routinely performed abdominal aortogra- 
phy, either by translumbar or retrograde femoral routes, to rule 
out associated proximal aortoiliac disease. In patients with aortoil- 
iac disease, aortoiliac reconstruction was performed first, and 
femoropopliteal bypass was performed later on specific indication. 
Only patients who had occlusive disease between the inguinal 
ligament and the origin of the anterior and posterior tibial 
arteries were included in this study. 

Bilateral femoral arteriograms were performed. The distal 
runoff at time of operation was classified on the basis of angio- 
graphic findings in 131 limbs. A "three-vessel runoff" indicates 
patency of peroneal and both tibial arteries. A "two-vessel runoff" 
indieates patency of two of the three distal arteries, and a 
“one-vessel runoff" corresponds to patency of a single distal 
artery. 


Selection of Bypass Material 


In this series, the autogenous venous grafts were used as the 
material of choice for the bypass procedure, except under the 
following circumstances: (1) the ipsilateral saphenous vein was less 
than 4 mm in diameter; (2) varicosities, with multiple aneurysmal 
dilation of the saphenous vein, were present; (3) the greater 
saphenous vein was absent because of previous vein stripping; and 
(4) in high-risk patients, prosthetic material was used to decrease 
the duration of the operative procedure. When a saphenous vein 
was not suitable for bypass, an 8-mm knitted Dacron prosthesis 
was our second choice. With one exception, Dacron prostheses 
were avoided when below-knee anastomosis was necessary. 

Autogenous veins were used for femoropopliteal bypass in 82 
limbs. In 55 of these, the bypass extended below the knee, and in 
27, the bypass terminated above the knee. In 53 limbs, Dacron 
prostheses were used for femoropopliteral bypass, including 52 
with a distal anastomosis above the knee and one below the 
knee. 


Operative Technique 


The technique of bypass has been extensively described. In our 
series, the popliteal artery was generally explored surgically first 
above the knee if arteriographically patent. If extensive arterio- 
sclerotic plaques were found that had not been appreciated on the 
angiogram, then the distal popliteal artery was explored surgical- 
ly. In the preparation of the saphenous vein for grafting, several 
procedure points were followed: (1) gentle handling with careful 
ligation of branches to avoid narrowing of the vein; (2) distention 
of the vein with heparinized blood rather than saline solution to 
minimize damage to the intima; (3) careful orientation of the end 
of the vein to avoid twisting; and (4) extension of the knee before 
making the second anastomosis to prevent excessive tension of the 
graft. In addition to the bypass graft, many patients also had local 
endarterectomy of common femoral, profunda, or popliteal arte- 
ries with branches because of associated stenotic lesions. 


RESULTS 


All but six grafts were patent during the immediate 
postoperative period. At the end of five years, 74 (64%) of 
the 116 definitive grafts were patent. The results are 
summarized in Table 1. 
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Table 1.—Comparison of Patency Rates 
for Vein and Dacron Grafts 


Vein Graft 
—————— 


Patent/ 96 


Dacron Graft 
———————— 


Patent/ 96 


at Risk Patent at Risk Patent 
Overall patency 44/70 63 30/46 65 
7 


Above-knee graft 16/24 67 30/45 6 
Below-knee graft 28/46 61 0/1 M 


Claudication 26/36 72 16/23 70 
7 


Rest pain/gangrene 18/34 53 13/23 5 


Runoff* 
3 Vessel 20/29 69 17/23 74 


2 Vessel 17/28 61 11/17 65 
1 Vessel 5/10 50 2/6 33 


*Runoff was not determined for three vein grafts, all of which remained 
patent. 





Graft Material 


The overall definitive five-year patency rate for the 70 
vein grafts and 46 Dacron prostheses were similar (63% 
and 65%, respectively) (Table 1). Because the use of a 
Dacron prosthesis was avoided when below-knee anasto- 
mosis was necessary, a comparison of graft material used 
above the knee is relevant. In this location, the patency of 
venous grafts and Dacron prostheses was identical (67%). 


Level of Anastomosis 


The overall patency for venous grafts and Dacron pros- 
theses with the distal anastomosis made above the knee 
joint (67%) was slightly, but not significantly, better than 
that for anastomosis below the knee joint (60%). The 
findings were essentially the same when only veins were 
considered (67% above the knee, and 61% below the 
knee). 


Clinical Indications 


The overall five-year patency rate for procedures done 
for intermittent claudication (42 of 59, 71%) was greater 
than those for rest pain or gangrene (31 of 57, 54%) (Table 
1). These differences were of borderline significance 
(x? = 2.82, P< .10). There was no apparent difference 
between venous grafts and Dacron prostheses in these 
subgroups. 


Influence of Distal Occlusive Disease 


The patency rates for veins and Dacron prostheses for 
patients in whom the distal runoff could be classified are 
given in Table 1. For three of the patients with definitive 
findings, all with patent venous grafts, the angiograms 
had been discarded, and the status of the distal vessels was 
not accurately described in reports. The patency rates are 
less for both venous grafts and Dacron prostheses when the 
distal runoff was poor, although the differences are not 
great. For the relatively few patients with definitive 
findings who had one-vessel runoff, seven (44%) of 16 
grafts remained patent, compared with 37 (71%) of 52 when 
the three distal vessels were open. These differences are of 
borderline significance (x? = 2.91, P < .10). Details of the 
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Superficial Femoral-Profunda 
Femoris Artery Transposition 


To the Editor.—Faro et al described an 
ingenious teehnique to restore flow 
into a severely diseased profunda 
femeris artery and to maintain the 
pasency ef the aortofemoral limb of a 
Eypass (ARCHIVES 1980;115:1111-1115). 
I submit, however, that an extensive 
profunda endarterectomy followed by 
tae extension of the limb of the aorto- 
f2meral bypass over the encarterec- 
tommed segment is a highly accept- 
able technique for dealing with the 
problem. Such a technicue is no more 
hazardous, and it does not expose the 
outflow to any more endarterecto- 
mized artery than does the eversion 
teennique of the superficial femoral 
artery. In addition, i: opens those 
tranches down to the point that an 
acceptable profunda lumen is 
reacaed. 

I find it difficult to conceptualize 
tne relationship of the described 
superficial femoral eversion endarter- 
ectomy and profunda anastomosis in 
maintaining patency of aortociliac en- 
carterectomies. 

Failures of aortoiliac endarterecto- 
my eecur for many reasons, but most 
vascular surgeons believe that the 
operation has limited indieations. A 
veil-placed aortofemoral bypass, ex- 
tending down to the profunca femo- 
ms, 5 am acceptable operation with a 
high patency rate. 

WILLIAM H. Epwarpbs, MD 
Nashville, Tenn 


In Feply—I and my colleagues appre- 
Gate the analysis of Dr Edwards and 
Fis criticism of our recently deseribed 
technique. We certainly agree that an 
aortefemoral prosthetic bypass with 
extension of the toe of the graft into 
tne profunda, with or without an asso- 
Gated endarterectomy, is an accept- 
abie and successful procedure. As we 
stated im our report, this procedure is 
rot advecated as “a first line of 
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defense for the proximal profunda 
stenosis" where profundaplasty by 
whatever method (prosthetic, artery, 
or vein patch) can be quite successful, 
but reserve the superficial femoropro- 
funda transposition for the long (> 5 
em) stenotic profunda that would 
require a long “patch angioplasty,” in 
the belief that our presented proce- 
dure significantly reduces the operat- 
ing time with a highly successful clin- 
ical result. 

We also agree that aortoiliac endar- 
terectomy has "limited indications." 
We presented the paragraph on aor- 
toiliac endarterectomy only to elicit 
the problems inherent to that type of 
procedure and illustrate why we 
believe an eversion endarterectomy 
will be more successful. 

RICHARD J. FELDHAUS, MD 
Omaha 


Choice of Surgical Incision for 
Appendectomy During Pregnancy 


To the Editor.-Early surgical inter- 
vention is mandatory when appendici- 
tis is suspected during pregnancy. 
That is never debated. The frequently 
debated topic is the choice of surgical 
incision. . 

I surveyed 170 approved training 
programs in surgery and obstetrics- 
gynecology by questionnaire. There 
were 111 replies. The following ques- 
tion was asked: For suspected appen- 
dicitis during pregnancy, which inci- 
sion do you prefer? (1) Midtransverse 
over point of maximum tenderness; 
(2) Right paramedian; (3) Low mid- 
line; or (4) Other—please specify. 

Fifty-five responders (49%) selected 
the midtransverse over point of maxi- 
mum tenderness; 31 chose the right 
paramedian, and seven chose a low 
midline. There were 18 “other” 
choices; the majority of these were a 
variant of the transverse incision, 
such as Rocky-Davis and McBurney. 
Eight respondents remarked that 
their incision depended on the dura- 


tion of gestation, but they did not 
specify further. However, one text 
recommends the "usual gridiron" inci- 
sion if the pregnancy is of three 
months’ duration or less. In more 
advanced pregnancy, the author sug- 
gests either midline, high transverse 
over point of maximum tenderness, or 
a right paramedian incision.’ 

At present, the transverse incision 
is favored slightly over vertical types 
for suspected appendicitis during 
pregnancy. | 

JACK H. McCusBIN, MD 
Texarkana, Tex 


l. Mattingley RF: Telinde's Operative Gyne- 
cology, ed 5. Philadelphia, JB Lippincott Co, 1977, 
p 413. 


Grammar and Medicine 


To the Editor.—The editorial "The 
Surgeon's Assistant: Training and 
Grammar" (ARCHIVES 1980;115:243) 
haunted my memory. The word 
“grammar” troubled my mind and 
compels me to detail my experience of 
grammatical incongruities as seen in 
hospital and other medical records. 
Over the past several decades, I have 
had occasion to read hundreds of these 
charts for medicolegal evaluation. Of- 


ten a surgeon's operative report ` 


leaves much to be desired as a written 
document prepared by a learned per- 
son. Progress notes, medical order 
instructions, consultation requests 
and their answers would often leave 
only a puerile residue if the medical 
knowledge therein was extracted. 

Spelling of common words is often 
erroneous, with many nouns, verbs, 
adjectives, and adverbs used improp- 
erly. Among the words frequently 
misused are the following: 

“Affect” for “effect”: affect means 
to influence; effect means an end 
result, something brought to success, 
completion, or conclusion. 

“Apt,” “likely,” and “liable” are 
used interchangeably. Apt means fit- 
ting; likely means probable; liable 
indicates an unpleasant possibility. 

“Abdominal perineal” for abdomi- 
noperineal. 


“Farther” for "further": farther 
refers to distance. 
"Gavage" for "lavage": gavage 


means forced liquid feeding; lavage is 
to wash. 

"Healthy" for “healthful”: healthy 
means in good health; healthful is that 
which promotes health. 

"Infection" for "inflammation": in- 
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Table 2.—Distal Runoff, Graft Material, 
and Level of Anastomosis 


Runeff and Site Patent/ 

of Anastomosis* at Risk 
Three-vessel patency 

BK, vein 


% Patent 


Two-vessel patency 
BK, vein 


AK, vein 


AK, Dacron 


BK, Dacron 


One-vessel patency 
BK, vein 


*BK indicates below knee; AK, above knee. 


correlation between graft material, site of anastomosis, 
and runoff are given in Table 2. Within each of the groups 
(below-knee vein, above-knee vein, and above-knee Dacron 
grafts), the proportions of patients with three-vessel, 
two-vessel, and  one-vessel runoff are comparable. 
Although the numbers in individual groups are small, no 
striking differences in patency between veins and Dacron 
are apparent. 


COMMENT 


The success of vein grafts used to bypass obstructed 
segments of the femoropopliteal system is well docu- 
mented. DeWeese and Rob' have demonstrated patency of 
vein grafts at be 59% at five years and 38% at ten years. 
Using the life-table method, Szilagyi et al? found five- and 
ten-year patencies of 56% and 45%, respectively; the com- 
parable figures of Darling et al were 73% and 64%, 
respectively. Dacron prostheses have also been shown to 
have acceptable patency rates in several series, although 
more variation in reported results is apparent. While 
Crawford et al* reported a five-year patency of 74% with 
Dacron prostheses, Edwards? found a 40% two-year paten- 
cy rate in 125 patients. Although the reason for the 
disparity in results is unclear, a possible reason may come 
from prostheses that cross the knee joint, leading to 
subsequent occlusion. Edwards’ arteriographic studies? of 
below-knee Dacron prostheses clearly demonstrated kink- 
ing and obstruction to flow in the prostheses when the knee 
was acutely flexed, although Reichle* noted virtually iden- 
tical patency rates for above-knee and below-knee Dacron 
prostheses (58% and 59%, respectively). 

There is a paucity of reports in which the efficacy of vein 
and Dacron arterial substitutes is compared in patients 
who have been observed for more than five years. The 
question of the suitability of Dacron prostheses as substi- 
tutes for vein grafts could be answered accurately only by 
a large prospectively randomized series, a project that is 
not likely to be undertaken. Obtaining comparative clinical 
data, therefore, assumes increasing importance because of 
the potential need for vein grafts in areas where satisfac- 
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tory substitutes are limited, eg, for coronary artery bypass 
grafts or for bypass to tibial and peroneal arteries for limb 
salvage. 

In an earlier series, Szilagyi et al’ reported a three-year 
patency of 80% for veins and 60% for Dacron. Using the 
life-table method, Harmon and Hoar? reported a projected 
72% five-year patency for veins compared with 59% for 
Dacron, but the numbers of patients observed for a full five 
years were small. Reichle* noted a 70% patency for veins 
compared with 58% for Dacron, but the duration of follow- 
up, especially the numbers of patients followed fer a full 
five years, was not specified. With anastomosis above the 
knee, Reichle noted 74% patency for veins vs 58% for 
Dacron. In the current series, except for patients requiring 
a below-knee anastomosis, the selection of vein or Dacron 
for an individual patient depended on factors other than 
the nature of the atherosclerotic arterial disease. The 
bypass to above-knee sites, therefore, permits a reasonable 
comparison of the long-term effectiveness of Dacron and 
veins. The comparable patency of the two materials when 
used above the knee (67% for veins and Dacron) suggests 
that the Dacron prosthesis is a satisfactory substitute 
when used under these circumstances. 

There are conflicting reports about the preferred level of 
anastomosis when either site is suitable. Sabga et al* found 
a 66% patency (six months to four years) for above-knee 
vein grafts vs 88% patency for below-knee vein grafts in 88 
consecutive femoropopliteal bypass grafts. Ray et al" 
reported a 67% patency in above-knee vein grafts vs 89% 
with below-knee vein grafts in 150 cases of femoropopliteal 
bypass grafts, which were followed up from three months 
to nine years, with an average follow-up of four years. 
Harmon and Hoar, however, found no difference in the 
five-year patency between above-knee and below-knee 
vein grafts. DeWeese and Rob' found the patency for 
above-knee vein grafts was better (67%) than for below- 
knee vein grafts (55%). Similarly, Reichle* reported 79% 
patency for above-knee vein grafts vs 62% for below-knee 
vein grafts. Interestingly, he found the patency of Dacron 
prostheses placed below the knee (59%) was at least equal 
to those placed above the knee (58%), in contrast to the 
experience of other authors. 

Our data, in which the patency of above-knee anasto- 
moses with either vein (67%) or Dacron (67%) grafts 
differed little from below-knee vein grafts (61%), support 
the concept that there is little difference in long-term 
patency when either site is suitable for anastomosis. The 
generally recognized problem with Dacron prostheses that 
cross the knee joint, however, has led us to avoid prostheses 
when anastomosis below the knee was required. When a 
prosthesis was required because of the lack of a suitable 
vein, a site above the knee may have been selected at times 
when a below-knee anastomosis might otherwise have been 
done in the presence of mild or moderate popliteal disease. 
Conversely, veins of marginal quality might have been 
used more often when a below-knee anastomosis was 
necessary in order to avoid using a Dacron prosthesis that 
crossed the knee joint. Szilagyi et al? emphasized that the 
quality of the vein graft seems to be the most important 
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fection is the implantation of an infec- 
tive agent, the communication of dis- 
ease from one body to another, or the 
spreading of disease from one part of 
the body to another; inflammation is 
the reaction of tissue to injury. 

"Transplant" for “transpose”: a 
tree is transplanted; the spermatic 
cord is transposed (to change its 
place). 

These are only a few of the gram- 
matical inconsistencies found in medi- 
cal writings. Many others can be dis- 
covered by purposeful observation. 

The use of proper grammar is nei- 
ther a defense against medical negli- 
gence nor an essential ingredient for 
the proper care of a patient, but it is a 
mark of excellence in the writing of 
an educated person. Medicine is not 
only a profession of distinction, but a 
vocation to which an above-average 
person, marked by intellectual accom- 
plishment, is called to serve his fellows 
in a special manner. 

BERNARD J. FICARRA, MD 
Oyster Bay, NY 


Surgery in Ovarian Cancer 


To the Editor.-I read with great 
interest the recent update by Jo- 
hannes Wijnen, MD, and Neil Rosen- 
shein, MD, entitled, "Surgery in Ovar- 
ian Cancer." It is truly appropriate in 
this age of surgical subspecialization 
that a review of this subject be pub- 
lished for the benefit of general sur- 
geons as well as gynecologic surgeons. 
I would like to suggest one brief addi- 
tion to the primary surgical proce- 
dures that are mentioned: a needle 
catheter feeding jejunostomy. 

As director of the nutrition support 
team at a large community hospital, I 
have been consulted frequently for 
intravenous hyperalimentation of 
postoperative patients with ovarian 
cancer who are to undergo radiothera- 
py or chemotherapy. Many times, 
their situation is not consistent with 
adequate oral intake. Therefore, it is 
highly advantageous to have a needle 
catheter jejunostomy placed at the 
time of surgery, as this adds little 
morbidity, mortality, or time to the 
original operation. Postoperative com- 
plieations produced by the tube are 
negligible. | 

Ordinarily, such tubes can be used 
for feeding immediately postopera- 
tively, or a day or two later when the 
patient is more settled. Nutritional 
support via this tube can proceed 
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throughout the course of radiotherapy 
or chemotherapy and the tube can be 
removed electively in the hospital or 
office simply by cutting the fixation 
suture. 

It is my hope that this procedure 
will become an integral part of opera- 
tions for intra-abdominal cancer. In 
my practice it has been found to be 
very useful, particularly in patients 
with ovarian carcinomatosis. 

JASON BoDzIN, MD 
Detroit 


To the Editor.—Your special article, 
“Surgery in Ovarian Cancer,” stressed 
the point that “operation itself con- 
tributed nothing to the survival, 
unless it reduced the residual mass to 
less than 1.6 cm in diameter." 

For those of us who believe that 
radiotherapy and chemotherapy may 
contribute to the survival of patients 
with ovarian cancer, there is another 
part of the surgical procedure that 
may help. When the surgeon has to 
leave residual tumor, it is important to 
the radiotherapist that the tumor loca- 
tion and size be marked by placement 
of metallic clips. Then, the high-dose, 
potentially more effective, limited 
beam of radiation can be directed so 
as to spare some normal tissues. 

NORMAN SIMON, MD 
New York 


Needle Biopsy 


To the Editor.—The article by Fenti- 
man et al on needle biopsy in outpa- 
tients with breast cancer (ARCHIVES 
1980;115:652-653) describes an excel- 
lent technique that we commonly used 
before the time of estrogen-binding 
studies. It allowed preparation of the 
patient for upcoming mastectomy and 
it shortened time in the operating 
room, since further biopsy was unnec- 
essary. 

However, the extreme importance 
of accurate estrogen-binding studies 
has now made needle biopsy a less 
useful outpatient procedure, since 
fresh tissue removed immediately at 
the time of open biopsy is essential for 
reliable results from these studies. 
The time involved with the mastecto- 
my with a complete axillary dissection 
will often be two hours of ischemia to 
the breast cancer prior to the sam- 
pling of the tissue by the pathologist 
for estrogen-binding studies. This 
delay may result in a false-negative 
result from estrogen-binding study 
due to the heat liability of the binding 


site. Thus, excisional or incisional 
biopsy should be performed, with 
results of estrogen-binding studiese 
obtained immediately, and then mas- * 
tectomy performed in the routine 
fashion. This technique will prevent 
false-negative results from estrogen- 
binding studies due to ischemia 
changes. The main value of the outpa- 
tient needle biopsy, saving time in the 
operating room, is thus lost and there- 
fore the technique loses its major val- 
ue. 

MITCHEL P. BYRNE, MD 

Evanston, Ill 


1. Muschenheim F, Furst JL, Bates HA: 
Increased incidence of postive tests for estrogen 
binding in mammary carcinoma specimens trans- 
ported in liquid nitrogen. Am J Clin Pathol 1978; 
5:780-782. 


Transluminal Angioplasty and 
Mesenteric Circulation 


To the Editor.—In the article by Zele- 
nock et al entitled “Splanchnic Arteri- 
osclerotic Disease and Intestinal An- 
gina” (ARCHIVES 1980;115:497-501), I 
was surprised that neither the authors 
of this report nor the discussants con- 
sidered percutaneous transluminal an- 
gioplasty as a therapeutic modality. 
The authors found 56 celiac and 
mesenteric arteries that were either 
occluded or stenotic in 23 patients. 
Although percutaneous transluminal 
angioplasty could not be used in the 
completely occluded arteries, the sue- 
cess obtained by use of the Griintzig 
balloon catheter in coronary, iliac, 
femoral, and renal stenosis’? suggests 
that it would be just as successful in 
the mesenteric circulation. In view of 
the relatively noninvasive nature of 
angioplasty, I believe that it has a 
potential role in the treatment of 
intestinal angina. 
PAUL L. WEINER, MD 
Pittsburgh 


1. Sniderman KW, Soo TA, Sprayregen §, et 
al: Percutaneous transluminal angioplasty in re- 
nal transplant arterial stenosis for relief of 
hypertension. Radiology 1980;135:23-26. 

2. Griintzig A, Kuhlmann V, Vetter W, et al: 
Treatment of renovascular hypertension with 
percutaneous transluminal dilatation of a renal 
artery stenosis. Lancet 1978;1:801-802. 

3. Griintzig A, Kumpe DA: Technique of per- 
cutaneous transluminal angioplasty with the 
Griintzig balloon catheter. AJR 1979;132:547. 

4. Kumpe DA, Kempczinski RF: Percutaneous 
transluminal angioplasty in the selected manage- 
ment of proximal arterial occlusion disease of the 
lower extremities: A preliminary report. Surgery 
1980;87:488. 

5. Griintzig AR, Senning A, Siegenthaler WE: 
Nonoperative dilatation of coronary artery ste- 
nosis. N Engi J Med 1979;301:61. 
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single factor affecting the patency rate. A vein in poor 
condition is probably inferior to a knitted Dacron pros- 
theses. 

The quality of distal runoff has been shown by most 
investigators to influence long-term patency.'?** Our data 
support these observations, demonstrating a 71% patency 
when three vessels were patent, compared with 44% when 
only one distal vessel was open. As noted in Table 2, the 
influence of distal runoff appears to be similar for veins 
(both above and below knee) and for Dacron prostheses. 

In general, when bypass operation has been done for 
patients with intermittent claudication, long-term patency 
has been better than when the bypass was done for limb 
salvage, primarily because of the more extensive athero- 
sclerosis in the latter group.'? These observations were also 
confirmed in the present series, in which operations for 
claudication demonstrated a better five-year patency (71%) 
than those done for limb salvage (54%). As noted in Table 1, 
about half of the operations, both with veins and with 





Dacron, were done for claudication and half were done for 
limb salvage. Patency with vein and Dacron grafts in the 
two groups was comparable. 

Other considerations also influence the choice of graft 
material. The incidence of infection, although low, is 
greater with Dacron prostheses than with veins, and the 
complications of infection are likely to be more severe. 
Obesity with intertrigo in the groin, or the presence of 
infection elsewhere in the body (especially the same 
extremity) mandate the use of autogenous material when- 
ever possible. Conversely, the reduction in time and extent 
of the operative procedure with the use of a synthetic 
prosthesis favor its use in poor-risk patients. 

In general, the data recorded here support the routine 
use of prostheses for femoropopliteal bypass when the 
distal anastomosis can be done proximal to the knee joint. 
Under these circumstances, the saphenous vein may appro- 
priately be spared for use elsewhere should the need 
arise. 
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Ne-Touch Isoletion Technique 
for Colon Cancer 


°Fo the Editor.-I feel compelled to 
respond te the letter by Frank Sparks, 
MD, regarding the technique of no- 
teach isolation for colon cancer (AR- 
CHIVES 1980;115 1136). 

Whether the avoidanee of operative 
venous dissemir ation of tumor cells or 
a "ull or adequate excision of poten- 
tally involved mesenteric lymph 
nodes is the major issue is, of course, 
ocen to debate. At least the no-touch 
iselation technique covers both possi- 
bilities. One swallow does mot make a 
sammer and the quoting of one rare 
complication seems to be irrelevant. 
I» fact, the technique is not difficult 
amd does not heve the high complica- 
ton rate intimzted. 

In quoting the article by Busuttil et 
a, it is suggested that segmental 
resection, whatever that is, is the 
treatment of choice. A knowledge of 
the lymphatic pathway from the sig- 
meid colon would confirm that a left 
hemicolectomy “or a sigmoid cancer is 
not necessary anyway. 

The no-touck isolation technique 
ferces the-operator to perform an ade- 
quate mesenter c resection. In reality 
and, unfortunately, all too often, colon 
camcer surgery s performed in a less 
than adequate way, resulting in a high 
ineidence of local recurrence and an 
unnecessarily hgh mortality. 

D. G. JAGELMAN, MS, FRCS 
Cleve:and 


E Busuttil RW, Foglia RP, Longmire WP Jr: 
Treatment of carcinema of the sigmoid colon and 
upper rectum: A comparison of local segmental 
resection and left hemicoleeczomy. Arch Surg 
198 ;112:920-923. 


Obstruction of the Defunctionalized 
Small Bowel 


T»the Editor.—The article by Aitken 
et al (ARCHIVES 1980;115:1031-1036) on 
obstruction of the defunctionalized 
small bowel after jejunoileal bypass is 
irteresting, in zhat six of the seven 
cases described aad a Seott-type end- 
tc-end jejunoileal anastomosis rather 
than an end-to-side Payne procedure. 
Ir case 4, the obstruction was attrib- 
uted to adhesions and it is not stated 
specifically whether an end-to-side or 
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end-to-end anastomosis 
formed. 

I have had experience with almost 
1,000 Payne-type jejunoileal anasto- 
moses and I have never encountered 
volvulus that involves the small intes- 
tine. I also think that pneumatosis 
eystoides intestinalis is seldom en- 
countered after an end-to-side proce- 
dure. The establishment of an end- 
to-end jejunoileostomy with implanta- 
tion of the bypassed ileum into the 
cecum, transverse or sigmoid, un- 
doubtedly creates more opportunities 
for volvulus and internal hernias than 
an end-to-side Payne anastomosis. 

Most of the enumerated cases seem 
to have had satisfactory weight loss, 
and it is to the surgeon's credit that he 
did not restore the original intestinal 
anatomy, but corrected the pathology 
involving the small intestine and in 
some cases revised the anastomosis 
between the bypassed ileum and the 
large intestine. The weight loss from 
the Scott and Payne procedures is 
essentially the same and, as experi- 
ence has accumulated, it seems that 
there are fewer complications from 
the end-to-side procedure, as well as 
lower mortality, than in the Scott 
operation. 

Many of the complications found 
after jejunoileal bypass can also be 
encountered in any type of abdominal 
procedure and probably do not justify 
withholding the intestinal bypass 
from the thousands of Americans who 
are massively obese. 

E. J. DREW, MD 
Des Moines, Iowa 


Was per- 


Carcinoma in a Transplanted Nipple 


To the Editor.—Several things disturb 
me about Dr Rose's report of carcino- 
ma in a transplanted nipple (ARCHIVES 
1980;115:1131-1132). 

First, Dr Rose stated that nothing 
serves as well for nipple reconstruc- 
tion as the original nipple. This is 
absolutely not true since, in transfer- 
ring the nipple twice, it becomes scar- 
red and depigmented, often losing its 
original appearance. This is borne out 
by the photograph in Dr Rose's arti- 
cle. 

Second, Dr Rose asserts that, at the 
time of the original mastectomy, the 
nipple is often transplanted to the 
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skin of the thigh, where it is later 
available for reconstruction. In my 
experience, it is not often trans- 
planted, and when it is, the thigh is 


not the best place since the resultant 


scar may be quite noticeable. 

Third, the nipple should not have 
been transplanted in this case since 
the tumor was too large and the lymph 
nodes were involved. The patient 
should have been advised that trans- 
planting the nipple was not a good 
idea and that a satisfactory nipple 
reconstruction was possible with other 
techniques. 

I agree with Dr Rose's conclusions 
and suggestions to make nipple trans- 
plantation a safer procedure, but it 
should rarely be used nowadays. 

SAUL HOFFMAN, MD 
New York 


To the Editor.—I believe that the brief 
clinical note on carcinoma in a trans- 
planted nipple by Dr Rose (ARCHIVES 
1980;115:1131-1132) is very signifi- 
cant. Almost everyone who is involved 
in reconstructive surgery of the breast 
has eliminated the idea of transplant- 
ing the nipple to the groin and then 
transplanting it back to the recon- 
structed breast. The reason for elimi- 
nation of this form of nipple recon- 
struction is twofold. First, there have 
been isolated incidents, as Dr Rose 
reported, of carcinoma transplanting 
into the groin at the base of the 
nipple. Second, by the time the nipple 
has been transplanted into the groin 
and back to the breast, the resulting 
nipple areola complex is fibrotic and 
depigmented, and does not have a 
normal appearance. 

Most surgeons today use a full- 
thickness skin graft from the pig- 
mented part of the groin where the 
skin pigment matches the contralater- 
al areola in pigmentation, and a por- 
tion of the contralateral nipple or a 
portion of the earlobe is used for 
reconstruction of the nipple itself. 
This form of reconstruction gives a. 
far more normal-appearing nipple 
areola complex without the risk of 
transplanting carcinoma into the 
groin. 

WILLIAM F. MULLIS, MD 
Charlotte, NC 
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Anatomie Loealization of Atherosclerotic 


Lesions by Hemodynamic Tests 


Nancy C. Reidy, RN; Raphael Walden, MD; William A. Abbott, MD; 


Alan J. Greenfield, MD; Gilbert L'Italien; Joseph Megerman, PhD 


e Use of noninvasive tests to assess the severity of lower- 
extremity occlusive lesions is generally accepted. To evaluate 
the effectiveness of noninvasive vascular-laboratory tests in 
locating atherosclerotic lesions, the results of hemodynamic 
studies in 100 patients were reviewed by both skilled observers 
and a vascular computer, and compared with angiograms. The 
results of the comparison suggest a remarkable sensitivity of the 
vascular-laboratory tests in locating significant arterial obstruc- 
tions, and underscore that the great predictive value of a 
negative result gives the physician reliable information on the 
patency of a given arterial segment. Computer interpretation 
proved less accurate than that of the vascular-laboratory person- 
nel. 

(Arch Surg 1981;116:1041-1044) 


oninvasive tests have been developed in recent years 
to aid in the treatment of patients with vascular 
disease by providing hemodynamic information. Although 
their usefulness has been debated, it is widely agreed that 
they can accurately estimate the severity of circulatory 
impairment and measure both its pathophysiologic and its 
functional aspects. Knowledge of the location of lesions is 
important not only to identify the severity of disease, but 
to plan what surgical procedure, if any, will improve the 
overall bloed supply of the affected limb. For vascular- 
laboratory studies to be considered useful, they must not 
only discover the presence of disease, but locate the 
diseased sezments and evaluate the severity of disease.' 
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Although angiography remains the definitive test to 
locate disease, which is necessary to plan operative proce- 
dures, it has some inherent limitations. Often it cannot 
evaluate the severity of the visualized lesion. Hemody- 
namie tests, on the other hand, measure the eTects of 


blood-flow impairment, and thus may be sensitive to: 


lesions not easily visualized. Therefore, we attempted to 
assess the ability of conventional noninvasive laboratory 
techniques both to locate lesions accurately and to estimate 
their functional importance. The results indicate a surpris- 
ing degree of accuracy for these methods, which should be 
useful to the clinician in his interpretation of the angio- 
gram. 


MATERIALS AND METHODS 


One hundred patients suffering from severe atherosclerotic 
occlusive disease of the lower extremities were chosen; the prereq- 
uisites for entry into the study were a complete vascular- 
laboratory examination and successful, complete arteriographie 
documentation of disease, including full visualization of peripheral 
(runoff) vessels in both limbs. The mean age of these patients was 
62 years (range, 34 to 82 years); 72 were men and 28 were women. 
Associated conditions were typical of those found in vascular 
patients: diabetes (18%), hypertension (44%), hyperlipidemia 
(25%), obesity (48%), angina pectoris (14%), previous myocardial 
infarction (16%), cerebrovascular accident (8%), and transient 
ischemic attacks (1%). Ninety-seven percent of the patients had a 
history of smoking and 59% of these still smoked at the time of the 
study. The initial symptoms in the 200 limbs were as follows: 
moderate claudication, 91; severe claudication (walking time lim- 
ited to less than one minute), 45; rest pain, 25; and ischemic ulcer, 
17. Twenty-two limbs were asymptomatic (only the contralateral 
limb was symptomatic). 

A summary of the complete vascular laboratory examination is 
given in Table 1. The noninvasive studies, in addition to a physical 
examination pertinent to vascular system, included Doppler sys- 
tolie occlusion pressures, and plethysmography obtained with a 


Atherosclerotic Lesion Location—Reidy et al 1041 


^os ^ae ` 
go ONCE 


"zh. 


2 Fi » 


— 


y ae 
5 


Your interpretation. 
Your office. 


The case for using the flex- 

ible fiberoptic sigmoido- 

scope, rather than the rigid 

type, has been made and 
documented. More than 

three times the significant diagnostic in- 
formation. 65cm length vs. 25. Two, 
three, even four-to-one better chance of 
finding polyps . . . of turning up cancers. 
The case for using the ACMI T-91S 
Sigmoidoscope, rather than the others, 


has been made and documented. Thin- 
ness; patient-comfort; duraoility; proven 
optics; angled eyepiece; one-handed, 
twin-rachet control; and (if ever re- 
quired) fast, efficient service. These are 
but a few of the reasons Surgeons con- 
tinue to select the scopes made by the 
company who introduced fiberoptic 
scopes. 

The case for the Surgeon performing 
his own examination, in his own office, 
with his own instrument . . may need 
restatement. The sigmoidoscopy proce- 
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Table 1.—Summary of Vascular Laboratory Examination 


History 
Risk factors 
Previous vascular surgery 
Initial symptoms 
Patient's assessment of claudication and resting pain 
Complete description of lesions 
Measurements 
Bilateral brachial blood pressure 
Palpation and grading of localized pulses 
Auscultation of femoral bruits 
Segmental plethysmography 
Segmental Doppler systolic occlusion pressures (DSOP) 
Timed treadmill exercise 
Notation of location and severity of symptoms 
Postexercise measurement 
Plethysmography and DSOP at ankle 
Auscultation of femoral bruit 
Brachial systolic blood pressure 


pulse volume recorder (PVR) at the thigh, calf, and ankle seg- 
ments.* All measurements were performed at rest. Ankle plethys- 
mography, ankle pressure measurements, and femoral bruits were 
also recorded immediately after timed treadmill exercise of up to 
five minutes on a 10% slope, at 2.4 km/hr. The segmental systolic 
limb pressures were expressed both in absolute value (millimeters 
of mercury) and in ratios of the segmental systolic pressure to 
systemic systolic arterial pressure measured simultaneously in the 
arms (ankle systolie pressure index). Quantitative representations 
of plethysmographie measurements were expressed in terms of 
PVR categories, as described previously.’ 

Results of the physical examination and the laboratory data 
were interpreted retrospectively by the nonmedical technician 
before performance of angiography. In more than 50% of the 
cases, the noninvasive studies were performed by this technician; 
for the remainder of the cases, the interpretation was made by her 
using the data alone, without the advantages of personal exami- 
nation. All aspects given in Table 1 are considered equally as 
complementary findings. Clearly, the absence of a femoral pulse 
(or a diminished pulse) or the presence of a femoral bruit alerts the 
examiner initially to possible proximal disease. However, the 
integration of the other parameters (ie, waveform at thigh, calf, 
and ankle levels, pressure gradients, exercise symptoms, and 
postexercise hemodynamic changes) are integrated to obtain the 
final interpretation and estimates of the severity of the disease in 
the aortoiliae, femoropopliteal and infrapopliteal segments. The 
segments were graded as being either normal, stenotic, or 
occluded. In addition, results of noninvasive tests were fed into a 
commercial vaseular diagnostic computer to evaluate whether its 
algorithm could enhance the accuracy of the hemodynamie study 
to a level greater than that achievable by the skilled observer. The 
computer grades the conditions of the several segments as being 
normal, or as having "mild disease," stenosis, or occlusion. The 
accuracies of these two interpretations in diagnosing significant 
disease were later compared with the results of angiography, as 
follows: in the case of evaluation by the laboratory personnel, 
"significant" was considered to include "stenosis" and "occlusion," 
whereas for the computer, all nonnormal categories were consid- 
ered as one. 

Peripheral arterial angiography was performed using standard 
techniques, including serial filmings. The abdominal and pelvie 
vessels were visualized with multiple-plane projections, whereas 
films of the peripheral runoff vessels were obtained in single- 
plane projection only. The following segments were graded inde- 
pendently by an experienced angiographer without knowledge of 
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Table 2.—Distribution of Hemodynamically 
Significant* Disease by Angiography 


Diseased Segment 


Aortoiliac only 

Aortoiliac and femoropopliteal 

Aortoiliac, femoropopliteal, and infrapopliteal+ 
Femoropopliteal only 

Femoropopliteal and infrapoplitealt 
Infrapoplitealt only 

No significant* disease 

Total 





*Stenosis of 5096 or more, or occlusion. 
TAt least two runoff vessels with significant disease. 


Table 3.—Accuracy of Laboratory Evaluation in 
Identifying Hemodynamically Significant* Disease 


Segment,; % of Limbs Examined 





Femoropop- 
Aortoiliac liteal 


—————D 


A B A B 


*Stenosis of 5096 or greater, or occlusion. 
TA indicates laboratory personnel; B, vascular computer. 





laboratory test results: aorta, iliac, common femoral, superficial 
femoral, deep femoral, popliteal, and the three infrapopliteal 
vessels. Each was assigned a score of 1 through 4, depending on 
whether no disease was visible (1), the vessel contained easily 
visible plaque that was not considered to be of hemodynamic 
significance (2), a "critical lesion" was present corresponding to an 
approximately 50% reduction in diameter (3), or the vessel was 
occluded (4). Only scores of 3 or 4 were considered indicative of 
disease for the purpose of this study, and the deep femoral artery 
was not included in evaluating the femoropopliteal segment. The 
infrapopliteal segment was considered to be significantly diseased 
if at least two of the three vessels were found to be stenotic or 
occluded. Thus, the problem of comparing scores from three 
vessels (obtained by angiography) to those obtained from two 
vessels (laboratory studies) was circumvented. 


RESULTS 


Most limbs were afflicted with a combination of multi- 
level flow obstructions. The distribution of hemodynami- 
cally significant disease determined from angiography 
among the 200 limbs tested is given in Table 2. Aortoiliac 
disease was present in 42% of the limbs, whereas femoral 
or popliteal disease was present in 64% and infrapopliteal 
disease in 20%. Fifteen percent of the limbs did not have 
significant disease using our criteria. Most cases of multi- 
ple-level disease contained significant lesions only in adja- 
cent segments; only one case of disease in the aortoiliac 
and infrapopliteal segments alone was found. 

A major portion of the laboratory evaluation depends on 
measurements of segmental pressures and plethysmogra- 
phy. In any given patient, the variations of pressure or 
plethysmographic tracings from the groin to the ankle 
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Table 4.—Sensitivity of Vascular Laboratory Diagnosis 
in Identifying Hemodynamically Significant* Disease 
in Various Segments 







Segment, 96 









Total Disease in Aorto- Femoro- Infra- 
Limbs iliac popliteal popliteal 


Aortoiliac only 100 ; 


Aortoiliac and . 
femoropooliteal 83 89 T? 
Aortoiliac, femoro- 


popliteal, and 
infrapopliteal 


67 83 92 
infrapopliteal T» 96 87 


*5096 stenosis or greater. 















Table 5.—Predictive Values of Vascular Laboratory Evaluation 
in Identifying Hemodynamically Significant Disease* 


Segment, % of Limbs Examined 


Aorto- Femoro- Infra- 
iliac popliteal popliteal 


Predictive value (+ test) 
Predictive value (— test) 





*5096 stenosis or greater. 


helps to indicate whether disease is present between the 
points at which the pressure cuff is applied. As a group, 
however, the variation of pressure and PVR tracings is 
great enough to mask individual differences that would 
identify the location of hemodynamically significant dis- 
ease within a single limb. Of the combined results for all 
limbs within each of the groupings given in Table 2, none 
of the segmental pressure ratios (ie, segmental pressures 
divided by systemic pressures) is sufficiently specific to a 
diseased segment to be diagnostic by itself. The PVR 
categories were more variable, and thus permitted even 
less separation of the different groups on the basis of 
. intersegmenta! comparisons. 

Examination of thigh pressures or PVR category does 
not always isolate the anatomic location (ie, iliac, common 
femoral artery, profunda, or high superficial femoral 
artery) of proximal disease. Conversely, the mere presence 
of femoral pulses cannot be taken as indicative of adequate 
inflow: femoral pulses were palpated in 47% of all limbs 
with significant disease. Simultaneous use of calf and 
ankle pressure measurements and PVR category may be 
more discriminatory in separating isolated aortoiliac dis- 
ease from distal system involvement. Pressure at the ankle 
(before . exercise does not help differentiate 
aortoiliofemoropopliteal disease from femoral disease 
without proximal involvement. The use of postexercise 
ankle pressures was quite helpful in distinguishing 
between single-level and multiple-level disease, but did not 
allow identification of the diseased segment. Although 
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PVR categories by themselves provided little added infor- 
mation, the shape and amplitude of the PVR wave were 
extremely helpful in formulating a diagnosis with confi- 
dence. 

It seems that the evaluation of laboratory data with an 
algorithm is well suited to computer analysis, provided the 
computer uses the same information as the human evalua- 
tor. Computerization has recently become commercially 
available in the form of a microprocessor that uses an 
algorithm based on most of the data used to provide a 
diagnosis. The accuracy of evaluation of laboratory study 
results by skilled personnel and computer is given ir Table 
3. For each segment, regardless of the condition of the 
other segments, the tests give an approximately 90% 
sensitivity when evaluated by a technician. The computer 
was somewhat less sensitive, which suggests either the 
need for an improved algorithm or the use by the well- 
trained observer of additional nonnumerical or subjective 
data. Specificity by the technician was lower, ranging from 
85% to 65%; again, the computer was less specific, ranging 
from 59% to 74%. 

The sensitivity of the laboratory examination in detect- 
ing severe disease is given in Table 4. Despite the many 
sources of error and variability inherent in these tests, the 
results in identifying aortoiliac disease were surprisingly 
good. Except for the case of triple-level disease, excellent 
results were obtained. 

The predictive value of these tests is given in Table 5. 
The high predictive values suggest that they are valuable 
in identifying hemodynamically significant disease. 


COMMENT 


The ideal noninvasive study should be able to establish 
the presence and overall severity of flow obstruct:on and 
also to locate accurately the arterial lesions. Isolated 
lesions are not frequently encountered and the number of 
possible combinations in any given patient is large. Ana- 
tomie location is important when surgery is contemplated. 
Although this is not yet possible with current techniques, 
we were able, with relatively simple tests, to determine the 
presence or absence of disease of the main arterial seg- 
ments. The vaseular-laboratory examination answers three 
increasingly specific questions: (1) are the symptoms 
caused by ischemia (ie, does the patient have occlusive 
disease); (2) how severe is the ischemic deficit; and (3) what 
are the contributions of each anatomic segment to the total 
deficit. This study focused on various aspects of question 3 
by identifying or ruling out significant lesions in each 
arterial segment with or without lesions in other segments 
(see Table 4). 

Locating disease by specific segment is determined by 
integration of all components of the noninvasive examina- 
tion. Concentration on one measurement results in signif- 
icantly lower accuracy. All aspects, including history, 
results of pulse examination, the presence or absence of 
bruits, results of plethysmography, and pressure before 
and after exercise must be evaluated as complementary 
findings. The importance of exercise testing must be 
stressed. In many cases, no significant conclusions could be 
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drawn from the resting studies; clarification of our knowl- 
edge of the impairment to circulation occurred after 
exercise. In addition, a certain amount of nonnumerical 
clinical information (ie, femoral bruits after aortic recon- 
structions, waveform analysis not based solely on absolute 
amplitude of the recording, rapid heart rate, or decreased 
cardiac output, and their effects on the plethysmography 
or vasospasm-vasoconstriction) that is subjectively incor- 
porated by the human evaluator provides a more complete 
picture of the patient's condition than is currently obtain- 
able from numerical data alone. This is suggested by the 
5% to 10% lessening in accuracy when the vascular labora- 
tory computer evaluates the same data as a highly skilled 
technician. Although the computer was less reliable than 
the skilled observer, it is sufficiently accurate to indicate 
that it is conceptually sound and, with further refinement, 
may be useful as a teaching aid or for use by those who 
perform these studies infrequently. 

The results of noninvasive studies demonstrate a high 
sensitivity in locating significant arterial flow obstruc- 
tions, in spite of the fact that most patients were afflicted 
with severe multilevel lesions (Table 2). As given in Table 
9, the high predictive value of a negative laboratory 
examination (85% to 97%) assures the surgeon that a given 
segment, regardless of the level, is free of hemodynamical- 
ly significant disease. The equivocal predictive value of 
64% makes a positive diagnosis of aortoiliac disease of little 
use; however, a positive finding by the laboratory of 
femoropopliteal disease is 91% reliable. 

One difficulty that arises when corroborating the results 
of the noninvasive studies with angiography is that the 
single-plane view is a less-than-ideal "gold standard" for 
comparison. It has been demonstrated that functional 


assessment based on the morphologie changes seen even on 
biplane angiography is often incorrect. Brewster et al, 
reporting on measurements of femoral artery pressures at 
the time of angiography, noted a disagreement between 
the results of physiologic evaluation and the interpretation 
of angiograms in more than 25% of the patients examined. 
A source of this error may be an inability to determine by 
angiography the effect of continuous or multiple subcriti- 
cal stenoses. Thus, vascular laboratory studies are very 
appealing because they give valuable information on the 
hemodynamic significance of various arterial lesions. 

At this stage, angiography and noninvasive evaluation 
should be considered as complementary studies in the 
assessment of preoperative patients. Angiography should 
rarely be used to establish the diagnosis of lower-extremity 
surgical procedure. Well-performed and carefully inter- 
preted noninvasive vascular studies should enable us to 
concentrate on the areas of significantly impaired hemody- 
namics. Angiography is never replaced by hemodynamic 
testing, but can be complemented by it. We have sufficient 
confidence in the results of the noninvasive testing to 
proceed with plans for surgery. Obviously, the details of a 
surgical procedure are planned with the angiographic 
depiction of disease. However, integration of the hemody- 
namic aspects detailed by the laboratory examination 
assist the surgeon in predicting the outcome for the 
patient; ie, if distal disease exists, the results of an aortic 
reconstruction may be less than optimal in relieving clau- 
dication. With the addition of the FAP studies as the final 
reference as suggested by Brewster et al? the most 
appropriate surgical procedure for the individual case may 
be selected. 
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adverse reactions which may obscure the clinical course of patients with head 
injuries. 

Acute Abdominal Conditions: The administration of narcotics may obscure the 
diagnosis or clinical course of patients with acute abdominal conditions 


PRECAUTIONS 


Special Risk Patients: As with any narcotic analgesic agent. VICODIN should be 
used with caution in elderly or debilitated patients and those with severe impair- 
ment of hepatic or renal function, hypothyroidism. Addison's disease. prostatic 
hypertrophy or urethral stricture. The usual precautions should be observed and the 
possibility of respiratory depression should be kept in mind. 


Usage in Ambulatory Patients: VICODIN, like all narcotics, may impair the mental 
and/or physical abilities required for the performance of potentially hazardous 
tasks such as driving a car or operating machinery; patients should be cautioned 
accordingly. 


Cough Reflex: Hydrocodone suppresses the cough reflex; as with all narcotics, 
caution should be exercised when VICODIN is used postoperatively and in patients 
with pulmonary disease 


Drug Interactions: Patients receiving other narcotic analgesics. general anes- 
thetics, phenothiazines, other tranquilizers, sedative-hypnotics or other CNS de- 
pressants (including alcohol) concomitantly with VICODIN may exhibit an additive 
CNS depression. When such combined therapy is contemplated, the dose of one or 
both agents should be reduced 


Usage in Pregnancy: Pregnancy Category C. Hydrocodone has been shown to be 
teratogenic in hamsters when given in doses 700 times the human dose There are no 
adequate and well-controlled studies in pregnant women. VICODIN should be used 
during pregnancy only if the potential benefit justifies the potential risk to the fetus. 


Nonteratogenic effects: Babies born to mothers who have been taking opioids 
regularly prior to delivery will be physically dependent. The withdrawal signs in- 
clude irritability and excessive crying. tremors. hyperactive reflexes. increased 
respiratory rate, increased stools, sneezing. yawning, vomiting. and fever 


The intensity of the syncrome does not always correlate with the duration of mater- 
nal opioid use or dose. There is no consensus on the best method of managing 
withdrawal. Chlorpromazine 0.7 to1.0 mg/kg qóh. phenobarbital 2 mg/kg qóh, and 
paregoric 2 to 4 drops/kg qéh. have been used to treat withdrawal symptoms in 
infants. The duration of therapy is 4 to 28 days, with the dosage decreased as 
tolerated 


Labor and Delivery: As with all narcotics, administration of VICODIN to the mother 
shortly before delivery may result in some degree of respiratory depression in the 
newborn, especially if higher doses are used 


Nursing Mothers: It is not known whether this drug is excreted in human milk 
Because many drugs are excreted in human milk and because of the potential for 
serious adverse reactions in nursing infants from VICODIN, a decision should be 
made whether to discontinue nursing or to discontinue the drug, taking into account 
the importance of the drug to the mother. 


Pediatric Use: Safety and effectiveness in children have not been established 
ADVERSE REACTIONS 


Central Nervous System: Sedation, drowsiness, mental clouding. lethargy. im- 
pairment of mental and physical performance, anxiety, fear, dysphoria, dizziness, 
psychic dependence, mood changes 


Gastrointestinal System: Nausea and vomiting may occur; they are more frequent 
in ambulatory than in recumbent patients. The antiemetic phenothiazines are useful 
in suppressing these effects; however, some phenothiazine derivatives seem to be 
antianalgesic and to increase the amount of narcotic required to produce pain 
relief, while other phenothiazines reduce the amount of narcotic required to pro- 
duce a given level of analgesia. Prolonged administration of VICODIN may pro- 
duce constipation. 


Genitourinary System: Ureteral spasm. spasm of vesical sphincters and urinary 
retention have been reported. 


Respiratory Depression: VICODIN may produce dose-related respiratory depres- 
sion by acting directly on brain stem respiratory centers. Hydrocodone also affects 
centers that control respiratory rhythm, and may produce irregular and periodic 
breathing. If significant respiratory depression occurs, it may be antagonized by the 
use of naloxone hydrochloride, 0.005 mg/kg intravenously. Apply other supportive 
measures when indicated 


DRUG ABUSE AND DEPENDENCE: VICODIN is a Schedule Ill narcotic. Psychic de- 
pendence, physical dependence, and tolerance may develop upon repeated 
administration of narcotics; therefore, VICODIN should be prescribed and adminis- 
tered with caution. However. psychic dependence is unlikely to develop when 
VICODIN is used for a short time for the treatment of pain. Physical dependence, the 
condition in which continued administration of the drug is required to prevent the 
appearance of a withdrawal syndrome, assumes clinically significant proportions 
only after several weeks of continued narcotic use, although some mild degree of 
physical dependence may develop after a few days of narcotic therapy Tolerance. 
in which increasingly large doses are required in order to produce the same degree 
of analgesia, is manifested initially by a shortened duration of analgesic effect, and 
subsequently by decreases in the intensity of analgesia. The rate of development of 
tolerance varies among patients. 

DOSAGE AND ADMINISTRATION: VICODIN is given orally The usual adult dose is 
one tablet every 6 hours as needed for pain. In cases of more severe pain, two tab- 
lets every 6 hours or one tablet more frequently than every 6 hours (up to 8 tablets in 
24 hours) may be required. 


Knoll Pharmaceutical Company, Whippany, New Jersey 07981 
Member Company, Certified Medical Representatives Institute, Inc. 
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Announcing... 
An important 
new publication 
on Physician 
Well-Being! 


An invaluable guide for Residents, 
Medical Students, Faculty, Program 
Directors, Medical Society Impaired 
Physician Committees! 


Beyond Survival is the first concise 
guide on how to establish and operate 
programs for helping colleagues with 
problems and enriching professional 
and family life during the training years. 


Produced by the AMA Resident Phy- 
sician Section, Beyond Survival draws 
upon experience from self-help efforts 
around the country, and offers a range 
of examples of successful intervention 
techniques. 


Major sections are devoted to iden- 
tification, treatments, and rehabili- 
tation procedures for cases where 
problems have already developed, and 
methods of promoting well-being and 
preventing disorders from occurring 
in later life. 


Order this valuable guide today! 


Order Dept., OP-083 

American Medical Association 
P.O. Box 821 

Monroe, Wisconsin 53566 


Please send me copy(ies) of Beyond 
Survival, OP-083. Price: $5.00 per copy. 
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Books 


Renal Functionan Anaesthesia and Surgery, by 
D R. Bevan, 23* pp, $35, New York, Grune & 
Stratten Inc, 197. 

This monozraph will be welcomed 
by those whoewish to bring up to date 
their understanding of how anesthe- 
Sia, surgery, and trauma affect renal 
function. Theauthor has made several 
valuable cont-ibutions to this field in 
reeent years. le knows his subject. He 
writes well He distinguishes the 
important and the practical from the 
esoteric and tne arcane. The result is a 
sueciuct, clea presentation that is a 
pseasure to read. 

The book starts with a review of 
basic principses, which covers gross 
and microsco»ie anatomy, circulation, 
osmoregulatien, excretion of water 
and solutes, renal acid-base regula- 
tion, and reral function tests. This 
section alone makes the book worth- 
while for those of us who are nephro- 
logie noviees. Basic principles are fol- 
lowed by a systematic exposition of 
how anesthes-a affects renal function. 
Tze author carefully dissects out 
dect effects of anesthetics on vari- 
ous aspects »f renal function from 
indirectly mediated effects secondary 
tc changes in autonomie nervous sys- 
tem activity, cardiovascular funetion, 
amd hormona! balance associated with 
amesthesia, zs well as from renal 
responses sec»ndary to alterations in 
bkd gas teasions and intrapleural 
pressures associated with control of 
ventilation during anesthesia. Next is 
a chapter on the effects of surgery 
itself on renzl function, including a 
most weleome reevaluation of the 
newadays almost ubiquitous, if often 
indiseriminate, use of unnecessarily 
large and even dangerous volumes of 
intravenous “maintenance” fluids. 
The tinal section is devoted to renal 
failure. This iacludes a chapter on the 
pathogenesis of acute renal failure 
that did much to clarify this previous- 
ly murky synerome for this reviewer. 
It alse includes chapters on postovera- 
tive renal falure, hepatorenal syn- 
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dromes, and chronic renal failure. The 
latter contains a summary of how the 
pharmacokinetics of parenterally ad- 
ministered drugs are altered by inade- 
quate renal function. 

All of this is accomplished in only 
181 pages of text: not because a com- 
plex subject is treated lightly or 
superficially, but because the author 
uses words sparingly, concisely, and 
accurately. These 181 pages are fol- 
lowed by no fewer than 47 pages of 
carefully selected references, several 
of which were published only a year 
before the present book appeared in 
print. 

This book is a classic example of 
how a single author can handle a 
complex topic clearly and concisely. It 
is a real bargain. Every anesthesiolo- 
gist and surgeon should have a copy. 

NICHOLAS M. GREENE, MD 
New Haven, Conn 


Amoebic Liver Abscess, by O. P. Kapoor, 205 pp, 
$50, Bombay, India, S. S. Publishers, 1979. 

This is a very comprehensive cover- 
age of an important and severe com- 
plication of intestinal amebiasis. It 
should be of considerable interest to 
all physicians in the United States as 
well as those in countries where this 
affliction exists owing to low socio- 
economic conditions. Even though in 
recent years in Louisiana we have 
only a rare case of full-blown hepatic 
amebiasis, one should always be aware 
of this condition in the differential 
diagnosis of acute abdominal dis- 
eases. 

This monograph is well written. It 
contains excellent colored illustrations 
of the pathologic states as well as 
photomicrographs of the specimens 
presented. The charts are very com- 
plete and appropriately located. The 
diagnostic techniques presented for 
the microbiology laboratory and those 
using electronic devices such as roent- 
genograms, scintigrams, ultrasound, 
and the computerized tomographic 
scan are well described. 
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The therapeutic approaches (both 
medical and surgical) included are 
clear and described in great detail. 
Clinical maneuvers used in closed- 
drainage procedures and surgical exci- 
sions are properly diagrammed. The 
bibliographies given by the author at 
the end of each section are extensive. 
References include almost every ma- 
jor article in the literature. 

Therefore, this monograph consti- 
tutes a ready source of reference for 
both diagnosis and management of 
hepatic amebiasis. It should be avail- 
able for didactic purposes to students 
as well as practitioners the world 
over. 

DONALD GORDILLO, MD 
New Orleans 


Hernias of the Abdominal Wall, by Joseph L. 
Ponka, 644 pp, 292 illus, $57.50, Philadelphia, WB 
Saunders Co, 1980. 


This volume is a truly comprehen- 
sive treatise on the subject of abdomi- 
nal wall hernia. Starting with a con- 
cise historical review, the author takes 
the reader from the basic anatomy 
involved, through preoperative care, 
diagnosis, surgical techniques, post- 
operative care, complications, and an- 
esthesia. He combines a thorough 
review of the literature with his own 
experience to evaluate alternative 
techniques, and gives due credit to 
other authors while stating his own 
preferences and the reasons. there- 
for. 

The two chapters on local anesthe- 
sia for groin hernias are the result of 
the author’s long interest in this tech- 
nique, and as such are classic and well 
worth reviewing. 

Experienced surgeons can be ex- 
pected to have some differences of 
opinion with some of the author’s pre- 
ferences in technique of hernia repair, 
but few could fault the sound surgical 
principles he advocates. For example, 
I am more enthusiastic about McVay’s 
techniques in groin hernias and less 
enthusiastic about the use of prosthet- 
ic material than was noted in the 
author's list of indications. The state- 
ment that the recurrence rate is, by 
itself, a "strong argument for the 
greater use of prosthetics" can well be 
challenged. His increasing enthusiasm 
for the use of prosthetic materials in 
repair of femoral hernias, again, may 
not be shared universally by others. 

Differences of opinion in certain 
technical details are inevitable and in 
no way detract from a well- 
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Now while waiting for 
sensitivity results... 


Claforan'™ (cefotaxime sodium) Sterile provides significantly 
more coverage of hospital pathogens, based on in vitro data,* 
than available cephalosporins. Claforan lets you confidently 
manage a wide range of serious infections in hospitalized pa- 
tients caused by gram-positive and gram-negative organisms. 


Claforan 
I | | (3rd Generation 
Pathogens ephalospor Cepha orit Cephalosporin) 


Staphylococcus aureus 
Staphylococcus epidermidis 
Streptococcus pyogenes 
(Group A beta-hemol.) 


Streptococcus agalactiae 
(Group B) 


Streptococcus pneumoniae 
Clostridium species (An) 


Peptococcus species (An) 


Peptostreptococcus species (An) 


Citrobacter species 
Bacteroides species (An) 
Enterobacter species 
Escherichia coli 
Hemophilus influenzae 
(ampicillin-resistant) 





Klebsiella species 
Klebsiella pneumoniae 
Neisseria gonorrhoeae 





Proteus mirabilis 
Proteus morganii 
Proteus rettgeri 


Proteus vulgaris 
Providencia species 





Salmonella species 
Salmonella typhi 
Serratia species 
Shigella species 


Pseudomonas aeruginosa 
(some strains) 





*In vitro activity does not necessarily imply in vivo effectiveness. 
tData based on PDR”, 35th Edition, 1981 


Please see brief summary of full prescribing information on last page of this 





researched, beautifully illustrated, 
and clearly written book. It covers 
every conceivable type of abdominal 
wall hernia. Experienced surgeons 
will pick up some valuable points from 
Dr Ponka's long experience in the 
field. It should be a valuable reference 
for medical students, particularly the 
early chapter on anatomy, and ex- 
tremely helpful to surgical residents. 

DoNALD R. CooPER, MD 

Philadelphia 


Hydatid Disease, by Yervant D. Jidejian, 220 pp, 
Beirut, Lebanon, Dar el-Mashreq and American 
University of Beirut, 1979. 

This is an authoritative book based 
on the author's 50 years of experience. 
He has practiced the profession of 
surgery mostly at the American Uni- 
versity of Beirut Hospital, Lebanon, 
and has acquired a vast experience in 
the surgical treatment of hydatid dis- 
ease. Although echinococcosis, en- 
demic to some areas like the Middle 
East, used to be restricted geographi- 
cally, it has gradually become a global 
problem due to the increased speed 
and popularity of travel. Dr Jidejian's 
book is a valuable addition to the 
surgical literature on hydatid disease 
and includes excellent coverage of the 
parasitology, epidemiology, immuno- 
logical diagnosis, and radiological 
manifestations of this infestation, in 
addition to detailed descriptions of 
the surgical treatment of the disease 
in various organs. 

Dr Jidejian's book is the second 
large contribution to this subject in 
recent years, and adds an important 
dimension to Saidi's 1975 book Sur- 
gery of Hydatid Disease. This new 
volume is well written, well illus- 
trated, and beautifully finished. The 
author's experience with 327 cases of 
hydatid disease of the liver alone is 
one of the world's largest. In addition, 
he details experience and surgical 
advice for the treatment of hydatid 
disease of many organs other than the 
liver and lungs, which are most com- 
monly involved. To name a few, there 
are interesting descriptions of echino- 
coccal cysts of the peritoneal cavity, 
female pelvic organs, brain, heart, 
bone, kidneys, muscles, and several 
other areas. 

Dr Jidejian also provides detailed 
discussion of sylvatic hydatid disease, 
a mild form of Echinococcus granulo- 
sus infection that occurs primarily in 
Alaska, and of alveolar hydatid dis- 
ease, a much less frequent condition 
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due to Echinococcus multilocularis 
infection and endemic in circumpolar 
regions. 

The author’s experience and recom- 
mendations condensed in this book 
provide a helpful tool to the surgeon 
who deals with this disease, with par- 
ticularly valuable advice as to the sur- 
gical treatment of hydatid cysts in 
common as well as uncommon loca- 
tions. Hydatid disease discovered acci- 
dentally by the uninformed may lead 
to the accidental and disastrous 
spread of the parasites; familarity 
with this standard reference will help 
prevent such rare but potential disas- 
ters. 

ALEXANDER S. GEHA, MD 
New Haven, Conn 


The Immobilized Patient, by Franz U. Steinberg, 
156 pp, $16.50, New York, Plenum Publishing 
Co, 1980. 


The title of this small book may lead 
some physicians astray; however, 
these seven succinct chapters are 
packed with information that all phy- 
sicians should have at their fingertips 
when they care for patients immobi- 
lized for short or long periods of time. 
The author stresses the fact that 
every organ system is affected by 
immobilization. He then concentrates 
his efforts on discussing the adverse 
effeets of immobilization on the six 
organ systems most commonly af- 
fected. 

I found it difficult to select an out- 
standing chapter. Inclusion of a chap- 
ter on the psychological aspects of 
immobilization was refreshing and 
stimulating, since physicians fre- 
quently overlook this aspect of patient 
care. 

The similarity of the effects of 
space flight and immobilization has 
already led to more basic research in 
this field, and I am sure future studies 
will provide the clinician with more 
information that will be of help in the 
prevention and treatment of problems 
related to immobilization. 

This is an excellent book for any 
physician interested in being up to 
date on the problems associated with 
bed rest and immobilization, be it 
short-or long-term, localized to a part 
of the body or in general. In addition, 
the author must be complimented for 
his clear summaries at the end of each 
chapter and for the organization of his 
references. 

MILTON F. BRYANT, MD 
Atlanta 
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TAPE. 





Excellent conformity with 
less potentia: for mechanical 
irritation 





REQUIRES LESS TAPE 


Superior adhesion and 
twice as strong as the leading 
paper tape... greater dress- 
ing security and less tape 
required 


GENTLETOSKIN = El 
Porous and nonirritating for Sos 
maximum patient comfort 
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DERMILITE II 


HYPO-ALLERGENIC PAPER TAPE 


Preferred by 75% of nurses over the leading paper tape in multihospital tests ... 
DERMIL/TE Il Paper Tape was designed with understanding of your 
wound management requirements. It's the paper tape that really meets your needs. 
Try it and see. 


To request further product informa- 
tion — in ne Continental U.S., call PRODUCTS U INC 


toll free: 800/631-3190 ‘except in b ©J&J PI. 1980 
New-Jersey, call 800/652-2826). The Leader in Wound Management All rights reserved. 








(no. of strains) 

E. coli (50) 

K. pneumoniae (45) 

E. aerogenes (25) 

E. cloacae (22) 

P. mirabilis (50) 

Proteus sp. (30) 

(indole-positive) 

P aeruginosa (75) 16 
S. marcescens (50) | <0.12 
Providencia sp. (16) | 0.5 
Citrobacter sp. (16) 0.5 
K. oxytoca (5) <0.12 


Modified from Delgado, DG, Brau CJ. Cobbs CG, Dismukes WE: Antimicrob Agents Chemother. Dec, 1979, 16 
p 864-868 


Claforan demonstrates greater enzyme stability; assures 
more dependable in vitro* activity against beta-lactamase 
producing pathogens than cefoxitin and cefamandole. 


Claforan 
Pathogens ug/ml 
P. stuartii 0.8 
E. coli 0.05 
K. pneumoniae 0.20 
E. aerogenes 0.025 
P. mirabilis 3.1 
P. morganii 0.05 
P rettgeri | 1.6 
P vulgaris 0.4 
S. typhi 0.2 
S. marcescens 3. 1 
P. vulgaris 12.5 
C. freundii 0.2 
S. marcescens 400 
C. freundii 25 
C. freundii 25 
E. cloacae 50 
S. marcescens 50 


Modified from Neu HC et al: Antimicrob Agents Chemother. Feb 1979. 15:2. p 273-281 
*In vitro activity does not necessarily imply in vivo effective 


Please see brief summary of full prescribing information on last page of this 
advertisement. 
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sensitivity results. 


Claforan™ (cefotaxime sodium) Ste 
cure rate exceeding 90% in indicate 
high rates in all clinical categories 
first choice against serious infectio 
gens are suspected. 


Indication 


Lower 
respiratory 
tract 
infections 


Urinary tract 
infections 


Gynecologic 
infections 


Bacteremia 
septicemia 


Skin and skin 
structure 
MISALE 


Infecting 
Pathogens 


Strep. pneumoniae, Strep. pyo- 
genes (group A streptococci an 
other streptococci (excluding 
enterococci, e.g., S. faecalis); 
Staph. aureus (penicillinase and 
nonpenicillinase producing 
strains). E. coli. Klebsiella sp., H 
influenzae (including ampicillin- 
resistant strains). Enterobacter s 


E. coli, Klebsiella sp.. Entero- 
bacter sp.. P. mirabilis. indole- 
positive Proteus (P. morganii. P. 
rettgeri, P. vulgaris). Staph 
epidermidis 


E. coli. streptococci (excluding 
enterococci, e.g.. S. faecalis). 
Peptostreptococcus sp. 


E. coli. Klebsiella sp 
[ 


Staph. aureus (penicillinase an 
nonpenicillinase producing 
strains). Strep. pyogenes (grou 
A streptococci) and other strept 
cocci (excluding enterococci. e. 
S. faecalis), E. coli. P. mirabilis. 
indole-positive Proteus (P 
morgan. P. rettgeri. P. vulgaris) 


Overall 


Acts with the safety you've comet 
losporins — few side effects; well 
severity of adverse effects during 
those of cefazolin). An extremely f 


‘A total of 912 patients treated with CLAFORAN in clinical trials ! 
pretreatment culture and in vitro susceptibility to Cl AFORAN 


body site. and appear in more than one category 


‘*Clinical success is defined as the complete disappearance OF ir 
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ATA IN 4950 INSOMNIA PATIENTS SUPPORT ELEC 


Clinical studies prove Efficacy proved 


efficacy of in postsurgical patients 

® + * E 
Dalmane with insomnia?? 
(flurazepam HCI/Roche) In two separate clinical studies of hospitalized 
Dalmane efficacy was demonstrated in 18 clinical patients, most of whom were convalescing ‘rom sur- 
studies. These included paired-night, double-blind gery, Dalmane (flurazepam HCI/Roche) reduced sleep 


induction time, reduced the number of nighttime 
awakenings and extended total sleep time. -ifty-four 
patients were given Dalmane; 55, placebo, according 
to a double-blind, randomized protocol. 


crossover, double-blind comparison and patient 
preference studies. 1 


Efficacy from the first 
night of use^? 
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Adapted from Kales A, et al: Clin Pharmacol Ther 19:576-583, May 1976 
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c E In these sleep research laboratory studies, patients 
| Ku taking Dalmane fell asleep faster, nad fewer nighttime 
awakenings and slept longer. 
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Brief Summary 
CONSULT PACKAGE INSERT FOR FULL PRESCRIBING INFORMATION 


Microbiology: The bactericidal activity of cefotaxime sodium results from inhibition of cell 
wall synthesis. Cefotaxime sodium has in vitro activity against a wide range of gram-positive 
and gram-negative organisms. Claforan has a high degree of Stability in the presence of beta- 
lactamases, both penicilinases and cephalosporinases, of gram-negative and gram-positive 
bacteria. The following in vitro data are available, but their clinical significance is unknown. 


Gram-positive: Staphylococcus aureus, including penicillinase and non-penicillinase produc- 
ing strains, Staphylococcus epidermidis, Streptococcus pyogenes (Group A beta-hemolytic 
Streptococci), Streptococcus agalactiae (Group B streptococci) (NOTE: Most strains of entero- 
cocci, e.g., S. faecalis are resistant.), Streptococcus pneumoniae (formerly Diplococcus 
pneumoniae) 


Gram-negative: Citrobacter species, Enterobacter species, Escherichia coli, Haemophilus 
influenzae (including ampicillin-resistant H. influenzae). Kiebsiella species (including K. pneu- 
moniae). Neisseria gonorrhoeae, Proteus mirabilis, Proteus morgami, Proteus rettgeri, 
Proteus vulgaris, Providencia species, Salmonella species (including S. typhi), Serratia 
species. Shigella species. 


Anaerobes: Bacteroides species, Clostridium species (NOTE: Most strains of C. difficile are 
resistant.), Peptococcus species, Peptostreptococcus species. 


Cefotaxime sodium is active against some strains of Pseudomonas aeruginosa. 


Susceptibility Tests: Quantitative methods that require measurement of zone diameters give 
the most precise estimate of antibiotic susceptibility. One such procedure has been recom- 
mended for use with discs to test susceptibility to cefotaxime sodium Interpretation involves 
correlation of the diameters obtained in the disc test with minimum inhibitory concentration 
(MIC) values for cefotaxime sodium. 


Reports from the laboratory giving results of the standard single-disc susceptibility test using 
a 30-4.g cefotaxime sodium disc should be interpreted according to the following criteria: 


Susceptible organisms produce zones of 23 mm or greater, indicating that the 
tested organism is likely to respond to therapy. 


Organisms of intermediate susceptibility produce zones of 18 to 22 mm. indicating 
that the tested organism would be susceptible if high dosage is used or if the 
infection is confined to tissues and fluids (e.g.. urine), in which high antibiotic 
levels are attained. 


Resistant organisms produce zones of 17 mm or less, indicating that other therapy 
should be selected. 


Organisms having zones of less than 18 mm around the cephalothin disc are not necessarily 
of intermediate susceptibility or resistant to cefotaxime sodium 


Organisms should be tested with the cefotaxime sodium disc, since cefotaxime sodium has 
been shown by in vitro tests to be active against certain strains found resistant to cephalosporin 
class discs. The cefotaxime sodium disc should not be used for testing susceptibility to other 
cephalosporins. 


A bacterial isolate may be considered susceptible if the MIC value for cefotaxime sodium is 
not more than 8 ug/ml. Organisms are considered resistant to cefotaxime sodium if the MIC is 
greater than 16 4. g/ml. 


INDICATIONS AND USAGE 
Claforan is indicated for the treatment of serious infections caused by susceptible strains of the 
designated microorganisms in the diseases listed below. 


(1) Lower respiratory tract infections, including pneumonia, caused by Streptococcus 
pneumoniae (formerly Diplococcus pneumoniae), Streptococcus pyogenes (Group A 
streptococci) and other streptococci (excluding enterococci, e.g.. Streptococcus faecalis). 
Staphylococcus aureus (penicillinase and non-penicillinase producing), Escherichia coli, 
Klebsiella species. Haemophilus influenzae (including ampicillin-resistant strains), and En- 
terobacter species. 


(2) Urinary tract infections caused by Escherichia coli, Klebsiella species, Enterobacter 
species, Proteus mirabilis, indole positive Proteus (i.e., P morganii, P rettgeri, and P. vul- 
garis), and Staphylococcus epidermidis. 


(3) Gynecological infections, including endometritis and pelvic cellulitis caused by Escheri- 
chia coli, streptococci (excluding enterococci, e.g., S. faecalis) and Peptostreptococcus 
species. 


(4) Bacteremia/Septicemia caused by Escherichia coli and Klebsiella species. 


(5) Skin and skin structure infections caused by Staphylococcus aureus (penicillinase 
and non-penicillinase producing), Streptococcus pyogenes (Group A streptococci) and other 
streptococci (excluding enterococci, e.g.. S. faecalis), Escherichia coli, Proteus mirabilis, and 
indole positive Proteus (i.e., P morganii, P rettgeri. and P. vulgaris). 


Specimens for bacteriologic culture should be obtained prior to therapy in order to isolate and 
identify causative organisms and to determine their susceptibilities to Claforan. Therapy may be 
instituted before results of susceptibility studies are known; however. once these results become 
available, the antibiotic treatment should be adjusted accordingly. 


CONTRAINDICATIONS 
Claforan is contraindicated in patients who have shown hypersensitivity to cefotaxime sodium or 
the cephalosporin group of antibiotics. 


WARNINGS 

BEFORE THERAPY WITH CLAFORAN IS INSTITUTED. CAREFUL INQUIRY SHOULD BE 
MADE TO DETERMINE WHETHER THE PATIENT HAS HAD PREVIOUS HYPERSEN- 
SITIVITY REACTIONS TO CEFOTAXIME SODIUM, CEPHALOSPORINS. PENICILLINS, OR 
OTHER DRUGS. THIS PRODUCT SHOULD BE GIVEN WITH CAUTION TO PATIENTS WITH 
TYPE | HYPERSENSITIVITY REACTIONS TO PENICILLIN. ANTIBIOTICS SHOULD BE 
ADMINISTERED WITH CAUTION TO ANY PATIENT WHO HAS DEMONSTRATED SOME 
FORM OF ALLERGY. PARTICULARLY TO DRUGS. IF AN ALLERGIC REACTION TO CLAFO- 
RAN OCCURS. DISCONTINUE THE DRUG. SERIOUS HYPERSENSITIVITY REACTIONS 
MAY REQUIRE EPINEPHRINE AND OTHER EMERGENCY MEASURES 
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cefotaxime sodium) 


PRECAUTIONS 

Claforan has not been shown to be nephrotoxic: however, because high and prolonged s 
antibiotic concentrations can occur from usual doses in patients with transient or pers 
reduction of urinary output due to renal insufficiency, the total daily dosage should be rec 
when Claforan is administered to such patients. Continued dosage should be determin 
degree of renal impairment, severity of infection, and susceptibility of the causative organis 


Although there is no clinical evidence supporting the necessity of changing the dosa 
cefotaxime sodium in patients with even profound renal dysfunction, it is suggested that, 
further data are obtained, the dose of cefotaxime sodium be halved in patients with estin 
creatinine clearances of less than 20 mI /min/1.73 m2. 


When only serum creatinine is available. the following formula? (based on sex, weight 
age of the patient) may be used to convert this value into creatinine clearance. The s 
creatinine should represent a steady state of renal function. 


Males: Weight (kg) x (140 — age) 
72 x serum creatinine 
Females: 0.85 x above value 


As with other antibiotics, prolonged use of Claforan may result in overgrowth of nonsus 
ble organisms. Repeated evaluation of the patients condition is essential. If superinfe 
occurs during therapy, appropriate measures should be taken. 


Drug Interactions: Increased nephrotoxicity has been reported following concomitant ac 
istration of cephalosporins and aminoglycoside antibiotics. 


Carcinogenesis, Mutagenesis: Long-term studies in animals have not been performe 
evaluate carcinogenic potential. Mutagenic tests included a micronucleus and an Ames 
Both tests were negative for mutagenic effects. 


Pregnancy (Category B): Reproduction studies have been performed in mice and ra 
doses up to 30 times the usual human dose and have revealed no evidence of impaired fei 
or harm to the fetus due to Claforan'" (cefotaxime sodium). However, there are no well- 
trolled studies in pregnant women. Because animal reproductive studies are not always prt 
tive of human response, this drug should be used during pregnancy only if clearly needed. 


Nonteratogenic Effects: Use of the drug in women of child-bearing potential requires tha 
anticipated benefit be weighed against the possible risks. 


In perinatal and postnatal studies with rats, the pups in the group given 1200 mg/h 
Claforan were significantly lighter in weight at birth and remained smaller than pups in 
control group during the 21 days of nursing. 


Nursing Mothers: Claforan is execreted in human milk in low concentrations. Caution sh 
be exercised when Claforan is administered to a nursing woman. 


Pediatric Use: Safety and effectiveness in infants and children have not yet been establishe 


ADVERSE REACTIONS 
Claforan is generally well tolerated. The most common adverse reactions have been local ri 
tions following IV or IM injection. Other adverse reactions have been encountered infrequen? 


The most frequent adverse reactions (greater than 1%) are: <> 


Local (5.1%) - Injection site inflammation with IV administration. Pain, induration. and 
derness after IM injection. 
‘Hypersensitivity (1.9%) — Rash. pruritus, fever. 
Gastrointestinal (1.7%) - Colitis, diarrhea, nausea, and vomiting. 


Less frequent adverse reactions (less than 1%) are: 


Hemic and Lymphatic System - Granulocytopenia, transient leukopenia, eosinophilia 
neutropenia have been reported. Some individuals have developed positive di 
Coombs Tests during treatment with the cephalosporin antibiotics. 

Genitourinary System - Moniliasis, vaginitis. 

Central Nervous System - Headache. 

Liver - Transient elevations in SGOT, SGPT, serum LDH, and serum alkaline phosphat 
levels have been reported. 

Kidney - As with some other cephalosporins. transient elevations of BUN have been ox 
sionally observed with Claforan. 

DOSAGE AND ADMINISTRATION 

The usual adult dosage for Claforan is 1 gram every six to eight hours. Dosage and routt 
administration should be determined by susceptibility of the causative organisms, severity of 
infection, and the condition of the patient (see table for dosage guideline). Claforan may 
administered IV or IM after reconstitution. 


GUIDELINES FOR DOSAGE OF CLAFORAN 


Daily 
Dose 
Type (grams) Frequency and Route 

Uncomplicated infections such 2 1 gram every 12 hours IM or IV 
as pneumococcal pneumonia or 
acute urinary tract infection 
Moderate to severe infections 3-6 1-2 grams every 6-8 hours IM or IV 
Infections commonly needing 6-8 2 grams every 6-8 hours IV 
antibiotics in higher dosage (e.g.. 
septicemia) 


Life-threatening infections upto 12 2 grams every 4 hours IV 
The maximum daily dosage should not exceed 12 grams. 


Impaired Renal Function - see PRECAUTIONS section. 


NOTE: As with antibiotic therapy in general, administration of Claforan should be continued fc 
minimum of 48 to 72 hours after the patient defervesces or after evidence of bacterial eradi 
tion has been obtained; a minimum of 10 days of treatment is recommended for infectic 
caused by Group A beta-hemolytic streptococci in order to guard against the risk of rheum: 
fever or glomerulonephritis: frequent bacteriologic and clinical appraisal is necessary dur 
therapy of chronic urinary tract infection and may be required for several months after there 
has been completed: persistent infections may require treatment of several weeks: and do: 
smaller than those indicated above should not be used 
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)-OBJECTIVE FINDINGS' 


PLUS THESE IMPORTANT 
SAFETY FEATURES: 


Does not significantly 
influence the results 

of many commonly 
ordered laboratory tests" 


Both /a vitro «nd in vivo studies have shown that 
Dalmane generally does not interfere with many 
common laboratory tests. Included among these are 
triglycerides, ric acid, glucose, SGOT, alkaline phos- 
phata=anc total protein. Rare occurrences of SGOT, 
SGPT end aikeline phosphatase elevations have been 
voted due to pharmacological effects. (See Adverse 
Reactions sec-ion of complete product information.) 


Proven not to alter the effect 
of chronic warfarin therapy *? 


Studies have cemonstrated that patients concurrently 
an Dalmane (furazepam HCI/Roche) and chronic war- 
farin therapy show no unacceptable fluctuation in 
prothrembia tme. 


Fatients receiving Dalmane should be cautioned about 
3ossible comb ned effects with alcohol and other 

ANS depressants. Patients should also be cautioned 
against hazerd»us occupations requiring complete 
mental alternes, such as operating machinery or 
arivingsaunctor vehicle shortly after ingesting the drug. 


Well tolerated 


in most patients" 


A study of 2542 hospitalized patients with insomnia, 
42.796 of whom were 60 years of age or over, showed 
unwanted effects attributable to Dalmane in only 3.196 
of the total patient population. These unwanted effects 
were more frequent with increased dosage and age. 
None, however, were considered serious by attending 
physicians. 
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Intraoperative 


Prereconstruction Arteriography 


Robert Scarpato, MD; Ronald Gembarowiez, MD; Stuart Farber, MD; Thomas F. O'Donnell, Jr, MD; 
John J. Kelly, MD; Allan D. Callow, MD; Ralph A. Deterling, MD 


e intraoperative arteriography was performed in 57 patients 
undergoing arterial reconstructive surgery of the lower extremity 
prior to selection of the site for the distal anastomosis. In 42 
patients (7495), this procedure proved to be of significant benefit. 
Prereconstructive intraoperative arteriography influenced sur- 

ery for seven patients in the following ways: (1) two patients had 
visualization of vessels not demonstrated on the preoperative 
arteriogram; and (2) five patients had demonstration of occlusive 
disease that favored selection of a more distal site of anastomo- 
sis. In the remaining 35 patients, the tibial vessels and arch were 
visualized more clearly, so that the degree and extent of disease 
were better appreciated. This may have important prognostic 
significance. On postreconstructive arteriography, an additional 
five patients were shown to have an anastomotic defect that was 
corrected in the operating room. Intraoperative arteriography is a 
rapid, safe, and simple procedure that should be considered as 
an adjunct in reconstructive surgery of the lower extremity. 

(Arch Surg 1981;116:1053-1055) 


Y he primary role of intraoperative arteriography has 
been to evaluate the status of the distal anastomosis 
after the arterial reconstructive procedure has been carried 
out.? In this manner, intimal flaps, thrombus, or athero- 
sclerotie debris have been detected and dealt with prompt- 
ly before leaving the operating room.’ However, there has 
been little attention directed toward the possible benefits 
of intraoperative arteriography obtained just prior to 
reconstruction. Although retrograde femoral arteriog- 
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raphy generally yields adequate definition of the *emoro- 
popliteal segment, in the patient with combined segment 
disease the tibioperoneal vessels and arch may be poorly 
visualized, even with reactive hyperemia or vasocilating 
drugs. We have reviewed 57 prereconstructive intraopera- 
tive arteriograms to determine whether new information 
was obtained or whether the plan of operation was changed 
as a result. 


MATERIALS AND METHODS 
Angiography 


The popliteal artery was isolated and controlled with vessel 
loops. A roentgenographic film cassette was placed in a sterile 
cover and positioned beneath the lower leg. In the majority of 
cases, the position of the cassette could be adjusted so that the 


57 ARTERIOGRAMS 


"s 


15 (26%) 42 (74%) 
Non-beneficial Beneficial 


ONG Ts 


30 (53%) 
"Adjunctive" 
Better Visualization 


7 (12%) 
Operative 
Approach 

Altered 


5 (9%) 
Anastamotic 
Defect 


Fig 1.—Flow diagram of intraoperative arteriograms, divided into 
those intraoperative arteriograms that altered the type of proce- 
dure, those that were adjunctive, and those that added no new 
information. 
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Protocol for insomnia 
management 


LJ Treat physical and/or psychological factors that 
may underlie an inability to sleep. 


LJ Thoroughly question and evaluate new patients 
who specifically request sleep medications. 


O Consider other medications the patient may be 
taking (including alcoholic beverages) and be aware of 
possible drug interactions. 


O Select a sleep medication with objectively docu- 
mented proof of efficacy and a wide margin of safety. 


O Initiate treatment at the lowest effective dose for 
the period of time deemed necessary to achieve a 
reasonable therapeutic goal. 


O Monitor response to therapy and, based upon 
patient reassessment, determine need for continuing 
medication on an individual basis. 


O Advise patients who ingest alcoholic beverages or 
other CNS depressants against doing so while on sleep 
medication. CNS stimulants such as caffeine should 
also be discontinued. 


O Caution patients against engaging in hazardous 
occupations requiring complete mental alertness such 
as operating machinery or driving a motor vehicle 
shortly after ingesting the drug. In addition, as with 

all CNS depressants, patients may have reduced motor 
performance while on hypnotic therapy and should 

be advised accordingly. 


LJ Avoid prescribing for suicidal or dependency-prone 
individuals whose histories indicate an inability to 
handle any psychoactive substances including 
alcohol. 


Now available from Roche — important guidance which you 
may give to your patients with insomnia. 
Just complete and mail the form below. 


gu e e ew ees ee eee ee eee ee ee ee ee — -— eee oy 


Roche Products Inc. 
One Broad Avenue 
Fairview, New Jersey 07022 


| would like to receive information concerning 
guidance about insomnia for my patients. 


Name 





Address 
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One 15-mg capsule h. s.— recommended initial dosage 
for elderly or debilitated patients. 

One 30-mg capsule h. s.— usual adult dosage 

(15 mg may suffice in some patients). 


Before prescribing, please consult complete procuct informa- 
tion, a summary of which follows: 
Indications: Effective in all types of insomnia characterized by 
difficulty in falling asleep, frequent nocturnal awakenings and/or 
early morning awakening; in patients with recurring insomnia or 
poor sleeping habits; in acute or chronic medical situations re- 
quiring restful sleep. Objective sleep laboratory data have shown 
effectiveness for at least 28 consecutive nights of administratien. 
Since insomnia is often transient and intermittent, prolonged 
administration is generally not necessary or recommended. 
Contraindications: Known hypersensitivity to flurazepam HCI. 
Warnings: Caution patients about possible combined effects with 
alcohol and other CNS depressants. Caution against hazardous 
occupations requiring complete mental alertness ‘e.g., operating 
machinery, driving). 

Usage in Pregnancy: Several studies of minor tranquilizers 

(chlordiazepoxide, diazepam, and meprobamate) suggest 

increased risk of congenital malformations during the first 

trimester of pregnancy. Dalmane, a benzodiazepine, has 

not been studied adequately to determine whether it may 

be associated with such an increased risk. Because use 

of these drugs is rarely a matter of urgency, their use 

during this period should almost always be avoided. Con- 

sider possibility of pregnancy when instituting therapy; 

advise patients to discuss therapy if they intend to or 

. do become pregnant. 

Not recommended for use in persons under 15 years of age. 
Though physical and psychological dependence have not been 
reported on recommended doses, use caution in administering to 
addiction-prone individuals or those who might increase dosage. 
Precautions: In elderly and debilitated patients, it is recom- 
mended that the dosage be limited to 15 mg to reduce risk of 
oversedation, dizziness, confusion and/or ataxia. Consider pcten- 
tial additive effects with other hypnotics or CNS depressants. 
Employ usual precautions in patients who are severely depressed, 
or with latent depression or suicidal tendencies, or with impaired 
renal or hepatic function. Periodic blood counts and liver anc 
kidney function tests are advised during repeated therapy. 
Adverse Reactions: Dizziness, drowsiness, lightheadedness, 
staggering, ataxia and falling have occurred, particularly in elderly 
or debilitated patients. Severe sedation, lethargy. disorientation 
and coma, probably indicative of drug intolerance or overdosage, 
have been reported. Also reported: heacache, heartburn, upset 
stomach, nausea, vomiting, diarrhea, constipation, Gl pain, ner- 
vousness, talkativeness, apprehension, rritability, weakness, 
palpitations, chest pains, body and joint pains ard GU complaints. 
There have also been rare occurrences of leukopenia, granulo- 
cytopenia, sweating, flushes, difficulty in focusing, blurred vision, 
burning eyes, faintness, hypotension, shortness of breath, 
pruritus, skin rash, dry mouth, bitter taste, excessive salivation, 
anorexia, euphoria, depression, slurred speech, confusion, rest- 
lessness, hallucinations, paradoxical reactions, e.g., excitement, 
stimulation and hyperactivity, and elevated SGOT, SGPT, total and 
direct bilirubins and alkaline phosphatese. 
Dosage: Individualize for maximum beneficial e-fect. 
Adults: 30 mg usual dosage; 15 mg may suffice in some patients. 
Elderly or debilitated patients: 15 mg recommended initially 
until response is determined. 
Supplied: Capsules containing 15 mg or 30 mg fiurazepam HCI. 
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Fig 2.—Left, Preoperative arteriogram demonstrating severely 
diseased infrapatellar popliteal artery and apparently no runoff. 
Right, By contrast, intraoperative prereconstruction arteriogram 
showing patent, but diseased posterior tibial artery. Furthermore, 
demonstration of stenotic area in midcalf region favored distal- 
tibial bypass procedure, which was carried out. 


arteriogram would visualize the arterial tree from the distal 
popliteal artery to the pedal arch. A 30-mL syringe, filled with 
full-strength diatrizoate sodium (Renografin 60), was attached to 
extension tubing. A 22- or 20-gauge angiocatheter was introduced 
into the popliteal artery. Fifteen milliliters of contrast medium 
was injected over 4 to 5 s and the film exposed. On the average, the 
entire procedure involved less than ten minutes of operating 
time. 


Analysis of Arteriograms 


Fifty-seven  prereconstruction intraoperative arteriograms 
were analyzed. Each arteriogram was evaluated by subdividing 
the visualized vessels (popliteal, anterior tibial, tibioperoneal 
trunk, peroneal, posterior tibial, and pedal arch) and grading each 
with respect to the degree of stenosis, presence of occlusion, 
reconstitution, and collateral vessel formation. In addition, the 
postanastomosis arteriogram was evaluated for evidence of tech- 
nical error or thrombus. The preoperative retrograde femoral 
arteriograms were graded in a similar fashion, so that they could 
be compared with the intraoperative arteriogram. Each case was 
reviewed by a person unaware of the ultimate operative decision 
and clinieal outcome. Finally, the intraoperative prereconstructive 
arteriogram was then analyzed to answer the following questions: 
(1) Was the operative approach altered because of a major change 
in the definition of the vascular anatomy? (2) Did the intraopera- 
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Fig 3.—Intraoperative arteriogram obtained after completion of 
anastomosis, demonstrating intraluminal anastomotic filling 
defect (arrow). Thrombus was easily removed via venotomy over 
saphenous vein-popliteal artery anastomosis. Arteriogram of this 
patient was normal after this procedure. 


tive arteriogram better visualize the arterial tree, but without 
enough significant difference to alter the planned surgery? (3) 
Was there essentially no difference between the preoperative 
arteriogram and the intraoperative prereconstructive arterio- 
gram? 


RESULTS 


Only 15 (26%) of the intraoperative studies failed to 
demonstrate a significant improvement in clarity and 
extent of visualization when compared with the preopera- 
tive films (Fig 1). In the remaining 42 cases, however, the 
intraoperative arteriograms were of significant benefit. 
Thirty of the 42 (5396 of the total) demonstrated better 
visualization of the popliteal artery and "runoff" without 
changing the planned procedure. There were seven cases 
(1276) in which significant differences were noted in the 
intraoperative arteriogram, so that the operative proce- 
dure was altered (Fig 2). In two of the seven patients, the 
preoperative arteriogram strongly suggested a nonrecon- 
structable situation, because that arteriogram failed to 
visualize any main vessels below the knee. However, the 
prereconstructive intraoperative arteriogram in these two 
cases demonstrated patent, but diseased tibial vessels, 
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This technique was as accurate as physical examination and mammography. 
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ich resulted in an attempt at distal tibial bypass. In the 
maining five patients, the prereconstructive intraopera- 
re arteriogram showed significant disease in the poplit- 
lor trifurcation area not visualized by preoperative 
teriography. Because of these new findings, these five 
itients underwent arterial bypass with a more distal 
iastamosis selected. On review of the postanastomotic 
traeperative arteriogram, there were five cases (9%) in 
hich an anastomotic defect (flap or thrombus) was discov- 
ed (Fig 3) and corrected at time of operation. 

There were no major complications in this series. In 
yproximately 10% of the cases, the posterior wall of the 
ypliteal artery was punctured by the angiocatheter, but 
iis was above the anticipated site of arterial anastomosis. 
here were no instances of intimal flaps, distal emboliza- 
on, or renal failure that could be attributed directly to 
itraoperative arteriography. 


COMMENT 


Since the initial report of Blaisdell and his associates’ in 
67 in which intraoperative arteriography demonstrated 
5 unsuspected technical errors in 100 carotid endarterec- 
ymies, several authors have reviewed their results with 
e use of intraoperative arteriography in detecting post- 
»eorstruetive technical errors.'** Each of these authors 
ave focused on intraoperative arteriography as a method 
or evaluation of the completed anastomosis or endarterec- 
omy. Since the findings in routine intraoperative arteri- 
graphy may increase the immediate patency rate, this 
echnique has gradually been accepted. Only one author, 
owever, has called attention to the potential value of 
atraoperative prereconstructive arteriography.‘ In that 
eport, the indications for intraoperative reconstructive 
rteriography were (1) inability to obtain preoperative 
lms, (2) technically inadequate preoperative angiography, 
r (2) nonvisualization of the runoff. In the last several 
‘ears there has been a decided shift toward “limb salvage” 
s an indication for femoropopliteal bypass. In this group 
if patients, seme of whom may require tibial reconstruc- 
ion, routine preoperative arteriography, even with reac- 
ive hyperemia, may inadequately visualize the tibial ves- 
els. This is particularly true in patients with concomitant 
nflow disease. It was these patients who composed our 
tudy group. 

Our study has demonstrated that intraoperative prere- 
onstruction arteriography will alter the operative 
ipproach in more than 10% of all patients. This is not 
urprising, because the contrast material can be directly 
njected at, or closely above, the site of potential disease. In 
his series, intraoperative prereconstruction arteriography 
showed either previously nonvisualized runoff vessels or 
nore extensive disease in vessels thought to be relatively 
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normal by preoperative arteriography. However, in this 
group the better visualization achieved by intraoperative 
prereconstruction arteriography included the presence or 
absence of a pedal arch, the extent of disease within the 
arch, the extent of disease within the tibial vessels, and the 
degree of collateral vessel formation. It is well known that 
each of these factors may contribute to graft patency. 
Although this series is too small to delineate the multiple 
factors (other than anatomical extent of disease) that 
determine early graft patency, the finding of a poor 
prognostic sign on the intraoperative arteriogram (absent 
pedal arch or extensive tibial vessel disease) may influence 
one’s attitude toward immediate thrombectomy of an 
occluded graft within the early postoperative period. 

The performance of the intraoperative prereconstructive 
arteriogram requires less than ten minutes of operating 
time. While the film was being developed, the operating 
team was involved with other duties, so the reconstructive 
procedure was not unduly delayed by obtaining arterio- 
grams. Indeed, the criticism of a delay in the operative 
procedure caused by an intraoperative roentgenogram 
has also been leveled at intraoperative cholangiography. 
There was essentially no morbidity except for the esti- 
mated 10% incidence of puncture of the posterior wall of 
the popliteal artery. We observed no cases of distal embo- 
lization of atherosclerotic debris or intimal dissection after 
our intraoperative arteriogram. The surgeon’s exposure to 
radiation was estimated as 0.1 rad per angiogram. If one 
film were taken prior to reconstruction and one after 
performance of the anastomosis, the surgeon may safely 
perform approximately 75 cases per year. 

The cost to the patient, including operating-room time, is 
approximately $200 and can be justified if this procedure 
helps to eliminate the need for reexploration for graft 
occlusion within the immediate postoperative period. 


Victor D. Millan, MD, assisted in this study. 
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Malnutrition in Veterans 


Administration Surgical Patients 


€ A prospective nutritional assessment of 106 hospitalized 
Veterans Administration surgical patients was performed; 60 
healthy. age-matched outpatient veterans were studied for con- 
trois. Standard biochemical and anthropometric indices were 
measured. Malnutrition was defined for each index as a value 
more than 2 SD below the mean established from the VA control 
populetion, the values from which were also compared with 
conventionally accepted published standards of malnutrition. 
Striking discrepancies in the incidence of abnormal nutritional 
indices in our patients were observed, depending on which 
standard was used. The frequencies of abnormal in our surgical 
patients:using VA control values or published norms, respective- 
ly, were: albumin level, 4396 vs 1996; hematocrit value, 3896 vs 
27%; total iron-binding capacity, 30% vs 37%; arm muscle 
circumference, 11% vs 0%; and triceps skin fold, 19% vs 35%. 
Future studies of nutritional assessment in hospitalized patients 
should use control subjects closely related to the target popula- 
tion in age and other demographic variables. (Arch Surg 
am] 91:116:1059-1061) 


rowing concern about malnutrition among hospitalized 
patients mandates the availability of acceptable 
standards of nutritional status. In recent years, several 
studies'-' have reported a high incidence of malnutrition in 
both medica! and surgical patients. In addition, deteriora- 
tion of nutritional status during hospitalization has been 
described.* In most of these studies, World Health Organi- 
zation nutritional norms? were used as standards. Since 
these values were derived from young adults during the 
1950s, we were concerned that they might not apply to 
Veterans Administration patients. 

In a mecent review of discharge diagnoses of VA 
patients, less than 2% were recognized as being malnour- 
ished.* We believed the actual incidence of malnutrition in 
our population of VA surgical patients was much higher. 
The purpese of this study was, therefore, twofold: (1) to 
document the incidence of malnutrition in VA surgical 
patients using concurrent control subjects; and (2) to 
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compare standard WHO norms with values from our own 
control population. 


PATIENTS AND METHODS 
Patient Population 


On July 14, 1977, the nutritional status of all male patients on 
the Surgical Services at Martinez (Calif) VA Medical Center was 
surveyed. This was a single-day nutritional survey and included 
both preoperative and postoperative patients, their status evalu- 
ated a variable time after admission. There were 126 surgical 
patients in the hospital on that day. Twenty patients were not 
studied for the following reasons: 11 refused to participate; five 
were bilateral amputees; and four were at surgery. Therefore, 106 
patients underwent nutritional assessment. The distribution of 
patients was as follows: general surgery, 62; orthopedics, 18; 
urology, 17; otorhinolaryngology, seven; and ophthalmology, two. 
The admission diagnoses were representative for the general and 
specialty services with no preponderance of any one diagnosis. All 
patients were male by study design and the median age was 60 
years. 

All anthropometrie measurements and laboratory tes:s were 
done on the same day. The following information was recorded for 
each patient: age, diagnosis, height, weight, triceps skin fold 
thickness (TSF), arm muscle circumference (AMC), serum albumin 
level, total iron-binding capacity (TIBC), and hematocrit value. 


VA Control Population 


Sixty healthy male VA outpatients with minor surgical prob- 
lems served as the VA control population. Each outpatient was 
carefully questioned and examined to exclude conditions with 
known influence on nutritional status, such as liver disease, 
gastrointestinal problems, or chronic illnesses. Typical diagnoses 
for the control population included skin lesions, hernias, and 
hemorrhoids. The median age of the control subjects was 54 years. 
The same information was recorded for these subjects as for the 
surgical inpatients, although owing to administrative difficulties, 
results of laboratory tests were recovered in only 49 patients. 


Anthropometric and Laboratory Measurements 


Body height was measured with the patient standing in stock- 
ing feet against a vertical measuring rod with a head piece. Body 
weight was measured on a balance scale with patients wearing 
minimal hospital clothing. Ideal body weight (IBW) for a given 
height was taken from the Metropolitan Life Insurance Table,’ 
using the midpoint of the range of medium-frame weights for that 
height. The percentage IBW was calculated from the following 
formula: 


%IBW = (patient’s weight/IBW) x 100. 


Triceps skin fold thickness was measured with the skin fold 
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Table 1.—Nutritional Indices: VA Surgical Controls* 








Lowest 
Acceptable 
Index Valuet Mean No. 
Ideal body weight, 96 74 108.7 59 
Triceps skin fold, mm 5.97 12.5 61 
Arm muscle circumference, cm 21.3 26.3 60 
Serum albumin, g/dL 3.9 4.5 49 
Hematocrit, 96 37 44 49 






TIBC, ug/dL 234 322 49 


*VA indicates Veterans Administration; TIBC, total iron-binding capaci- 





12 SDs below mean. 
iCorresponds to 2 SDs below mean of log (triceps skin fold). 


calipers* at the midpoint between the olecranon and acromion on 
the nondominant arm. The mean of three measurements was 
recorded. Arm muscle circumference was estimated by use of the 
following formula: 


AMC = midarm circumference — 3.14 x TSF. 


All laboratory measurements were performed in the same 
clinical laboratory. Serum albumin was measured on an autoana- 
lyzer. Hematocrit values were derived from a routine complete 
blood cell count done by an automatic cell counter. Total iron- 
binding capacity was determined by a colorimetric technique’ and 
was used as an estimate of serum transferrin level. 


Setting of Normal Limits 


In the VA control population, normal nutrition for each index 
was defined as a measurement within 2 SD of the population mean 
(with appropriate transformation of units if needed to ensure 
Gaussian distribution). Values less than this were considered 
abnormal. 

Frequently cited publications*** were consulted to determine 
conventionally accepted norms for the same indices. These gener- 
ally referred back to WHO standards as their ultimate sources for 
TSF, AMC, albumin level, and hematocrit value. Hence, where 
possible, the original studies were consulted.'^'' We labeled values 
below the "lowest acceptable" level in these studies as abnormal. 
For TSF and AMC, this was “60% of standard." In these refer- 
ences, it did not appear that the 60% criterion was based on 
conventional statistical analyses. 

Lowest acceptable percent of IBW based on the Metropolitan 
Life Insurance tables was taken from the 1959 Statistical Bulle- 
tin* of that company and from standard nutritional assessment 
articles.'-^* 

The level of serum transferrin, a circulating protein with a 
relatively short half-life, is frequently listed as a nutritional index. 
Because of the difficulties of measuring it directly, many investi- 
gators measure the closely related TIBC, and compute the trans- 
ferrin level from it by means of the standard formula”: 


transferrin — (0.8 x TIBC) — 43. 


The close correlation between the two has been established, '*-* 
and the utility of using the TIBC (or equivalently, computed 
transferrin) has been demonstrated.*'" As a practical matter, 
TIBC appears the most likely to be measured clinically for reasons 
of eost and convenience. Published values of transferrin normals 
derived from TIBC by the standard formula were therefore 
converted back to the original TIBC units for use in this analysis. 
These values were then assembled for use as published norms. 
We therefore had three groups: A, the surgical inpatient 
population, in which we sought to determine the incidence of 
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Table 2.—Nutritional Indices: Comparison of 
Lowest Acceptable Normal Values of Control Groups* 


Index Published Norm VA Control 
Ideal body weight, 96 90 74 
Triceps skin fold, mm 7.5 5.9 


Arm muscle circumference, cm 15.2 21.2 
Serum albumin, g/dL 3.5 3.9 


Hematocrit, 96 36 37 
TIBC, ug/dL 250 234 


*VA indicates Veterans Administration; TIBC, total iron-binding capaci- 


ty. 







50 


40 


96 Abnormal 





Albumin Hematocrit TIBC AMC %IBW TSF 


Nutritional Index 


Incidence of malnutrition in 106 hospitalized veterans based on 
two different norms: Veterans Administration controls (black 
bars) and published standards (white bars). TIBC indicates total 
iron-binding capacity; AMC, arm muscle circumference; IBW, 
ideal body weight; TSF, triceps skin fold thickness. For albumin, 

AMC, and TSF, P < .01. — 


malnutrition; B, our healthy VA control subjects, whose values 
served as one benchmark; and C, the published standards from 
WHO surveys and elsewhere. We compared A with B and A with C 
to see if major discrepancies existed. 


RESULTS 


We began by analyzing our control population, group B. 
The nutritional indices in this group showed a generally 
Gaussian (bell-shaped) distribution with the exception of 
the TSF measurement. This index had a log normal 
distribution; that is, log (TSF) had a bell-shaped distribu- 
tion, as has been noted by others.'^ Log (TSF) was there- 
fore used in determining the lowest acceptable value for 
TSF, and the values converted back to the form of the raw 
data (millimeters) for display. The results of the analysis of 
the indices in this VA control population (group B) are 
listed in Table 1. 

Table 2 compares the lowest acceptable values from the 
VA control population (B) with those from the published 
norms (C). Considerable disagreement is apparent, espe- 
cially regarding the anthropometric and serum albumin 
standards. 

Using the two different sets of standards, the incidence 
of abnormal indices in our inpatient surgical patient group 
(A) was calculated. The results of this comparison (A vs B 
and A vs C) are depicted in Fig 1. Marked discrepancies in 
the prevalence of abnormal nutritional indices in the 
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In Support of Having 
Your Operation Where There Is 
Training of Surgical Residents 


F“: those committed to the training of residents, the 
issue of who performs the surgery is an important 
me. The ethi-al question involved in persons placing 
hemselves uneer the responsibility of a surgeon of their 
hce only to-discover that the operation is performed, 
beit under dect supervision, by a resident in training, 
ar be difficuE to resolve. Central to a free-enterprise 
'hiiesophy is the belief that fee payment secures particular 
igats for the buyer (the patient), as well as somehow 
neweasing his bond with the seller (the surgeon). If the 
urgeon is to d»part from this implied relationship, such a 
nose must be well understood by all parties. Additionally, 
ressure is presently being exerted on many urban teach- 
ng hospitals be the recent implementation of Section 227 
f -he Social S=curity Amendments of 1972 (Public Law 
2-393), which potentially limits payments for surgery 
ierformed by the resident staff.'* 

Many patien-s gain by entering a teaching institution in 
rh ch perioperative care is enhanced by a hard-working, 
nerzetie, and aggressive house staff. Such attention is 
er-ainly advartageous to those individuals whose complex 
limieal courses demand around-tke-clock observation and 
upervision, w£h compulsory understanding of sophisti- 
ated metaboli and biochemical details and the compre- 
ensve use of monitoring devices and equipment. The 
cope of such ware lies not only beyond most nursing 
ervices but of.en beyond the consultant himself, whose 
ime is constan-ly eroded by other commitments. Perhaps 
s mportant for the less clinically complicated patient 
ndergoing rou-ine surgery is the presence of a resident 
taff, with its Sirit of inquiry, skepticism, and question- 
ig. and challenging continuously the judgment and skill of 
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the surgeon. In an era of well-publicized and vocalized 
concern for "unnecessary surgery," such a system seems 
even more desirable. Thus, it is important that the team 
approach of the teaching hospital be emphasized to those 
entering for surgery, with all of its potential and practical 
implications for optimal benefit. 

The patient is looking for the best operation with 
maximal odds for success. Generally, he has little opportu- 
nity to assess accurately the skills of his surgeon. By 
entering a teaching institute he should be assured of the 
powerful and controlled objectives toward thoughtful and 
judicious care, including open discussions of operative 
techniques, practice behavior, tissue reviews, infection 
control, and complications and deaths, as well as continuing 
education for the entire staff. The well-informed patient 
may opt for the increased safety and expertise of such an 
approach, realizing that he may miss some of the trappings 
of a private hospital: convenience, better physical sur- 
roundings, and perhaps more deferential treatment by a 
less overworked staff. 

Obviously, optimal operative technique is imperative, 
and is the prime responsibility of the surgeon. As the 
learning of surgical operations must include technical 
apprenticeship, the expertise of the resident slowly accum- 
ulates from prolonged contact with surgeon-supervisors. 
The acquisition of operative skills begins with the neo- 
phyte learning retraction and exposure, cutting ligatures, 
and closing skin, and ends after several years by his 
performance of some, most, or all of long and complex 
procedures. As the actual division of tissues or placement 
of sutures is often less demanding than precise exposure 
with accurate definition of specific structures and their 


Editorial 269 


patient group are apparent, depending on the standard 
used. This is especially true of albumin level, AMC, and 
TSF (P< .01 by x? for each). Using the VA controls, the 
biochemical indices gave a higher incidence (30% to 43%) of 
ma.nutrition than did the anthropometric indices (9% to 
19%). 


COMMENT 


Malnutrition is a frequent and disabling factor in the 
course of hospitalized patients. Until recent years its 
importance has largely gone unnoticed, although in 1936, 
Studley'* reported the significant contribution of preoper- 
ative weight loss to postoperative mortality. More recent 
studies'~ have reported a high prevalence of protein-calorie 
malnutrition in hospitalized patients, and some have con- 
firmed its association with morbidity and mortality. 

We fcund a high incidence of malnutrition in surgical 
patients based on comparisons with a VA control popula- 
tion. Assuming albumin level and TIBC are measures of 
protein stores and IBW and TSF are measures of total 
caloric stores, VA patients exhibit a high incidence of 
protein malnutrition. Our data are in apparent agreement 
with these of other surgeons, who have found protein 
malnutrition to be more common than calorie malnutrition 
in surgical patients. 

However, the diagnosis of calorie malnutrition is subject 
to some uncertainty. For example, several assumptions and 
approximations are necessary in using TSF and AMC to 
estimate body fat and muscle stores, respectively. Behnke 
and Wilmore'" have pointed out the pitfalls of using a 
“ingle skin fold measurement to estimate body fat stores. 
Likewise, the simplified formula for estimating AMC 
assumes a cylindrical shape for the arm and a fixed 
relationship among the humerus, muscle, and skin fold 
thickness, regardless of nutritional status. These assump- 
tions are tenuous. Similarly, IBW may be misleading. 
Although very helpful in infants and children, IBW is 
diffieult to define in adults. Since the normal weight for a 
given height includes a wide range, calculations of percent 
weight loss or percent IBW are somewhat arbitrary. 
Frequently published tables are an oversimplification of 
this method. Recently, Morowitz' has pointed out the 


difficulties of estimating IBW in adults. 

A recent analysis’ of anthropometric norms has pointed 
out that differences in reference populations may inval- 
idate a fixed definition of malnutrition based on old 
standards. In addition, sex, age, and intermeasurement 
standard deviation differences must all be considered. The 
determination of norms for IBW, TSF, and AMC may 
therefore become a highly complicated process. The use of 
percentiles based on the American ten-state survey, as 
suggested by Gray and Gray," seems to be one approach to 
simplifying determination of standards for patients in the 
United States. The fifth percentile as the lowest acceptable 
value in our VA control population leads to results virtually 
identical with those shown in Table 1 and Fig 1, without 
the mathematical complexities. 

Being concerned that published norms might not be 
applieable to our age- and sex-selected populations of 
veterans, we obtained our own VA control values. We were 
surprised to find that our control values were actually 
higher than those in commonly used references.’ In addi- 
tion, we were unable to find justification for the use of 
arbitrary percentages of the mean as a lowest acceptable 
value for TSF and AMC. For example, a patient with an 
AMC of 20 em would be abnormal if based on VÀ controls; 
however, his AMC would be 80% of standard using WHO 
values. It is also possible that this apparent difference can 
be explained by age differences in the two control popula- 
tions. These findings are in agreement with similar dis- 
crepancies found by Gray and Gray.» 

The incidence of malnutrition in VA patien:s has not 
been well documented. Mullen et al’? found a relatively low 
incidence using historical controls. Their finding of 16% 
malnutrition using serum albumin level as the index is 
much lower than ours (43%). 

We conclude that the determination of malnutrition is 
variable, dependent not only on the particular index used 
to define it but also on the reference populations. We 
suggest that future studies of nutritional assessment use a 
control population closely related to the patient population 
in age and other demographic variables. In addition, we 
recommend that the various nutritional indices 5e studied 
for their correlation with clinical outcome. 
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relatiorships, the operative role of the consultant is no less 
utilized than if he were executing the entire procedure 
himself. How much better for the patient this can be than 
when the surgeon tries to perform delicate technical 
maneuvers while being helped by a surgically inexper- 
ienced nurse (however well intentioned) or by an assistant 
(however interested) untrained in the manual dexterities 
in which the surgical resident has immersed himself for 
five years. Perhaps even more crucial for the resident is his 
close and prolonged contact with the consultant, whose 
teachings and philosophy, experience, and decision-making 
abilities are so necessary in surgical education. 

It also seems that both patients and teachers have 
obligations to society to transmit existing technical and 
perioperative expertise to the next generation of surgeons. 
As the indigent "clinie population" no longer exists, all 
patients are now equally liable to this responsibility. Most 
individuals who enter into a teaching environment as 
patients seem pleased with the attention given them. They 
receive, in turn, total care and surgical results that suggest 
that a system of teaching and training is of compelling 
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importance. Indeed, it has been well documented that the 
results of operations by supervised residents are compar- 
able to those of the consultant surgeon.’ Thus, the syste 
of surgical education, as practiced in most universitye 
hospitals or university-affiliated hospitals, is of mutual 
benefit for surgeon, resident, and patient. Such a system 
needs to be nurtured by hospitals, medical schools, and 
government alike. 

NICHOLAS L. TILNEY, MD 

Brigham and Women's Hospital 

75 Francis St 

Boston, MA 02115 
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Contaet Plate Thermography 


A New Te-hnique for Diagnosis of Breast Masses 


Irvin M. Goldberg. MD; Peter M. Schick, MD; Yosef Pilch, MD; M. Michael Shabot, MD 


* Ninety-four consecutive patients who underwent breast 
biepsy were prospectively evaluated with contact plate thermog- 
raphy. Final diagnosis based on surgically excised tissue was 
used as the standard of comparison. There were 77 benign 
lesions and 17 raalignant lesions in the study group. A diagnosis 
of cancer was rr ace by contact plate thermography in 11 of the 
17 patients with malignant neoplasms, with six false-negative 
diagnoses. Amang the 77 histologically benign lesions, contact 
plate thermogra shy made the correct diagnosis in 66 cases, with 
11 false-positiv- results. Considering all 94 patients, contact 
plate thermography was accurate in 81.9%, with 6.4% false- 
negative and 117% false-positive diagnoses. These data com- 
pared favorably with other diagnostic data used in this study, 
namely physica examination and mammography. Contact plate 
thermography is a-quick, inexpensive, and harmless diagnostic 
precedure. Furt»e* evaluation of it is indicated, including its 
possible inclusisn in breast cancer screening programs. 

Arch Surg 1€31:116:271-273) 


HT cancer is the most common malignant neoplasm 
in womer and is the leading cause of cancer deaths in 
wemen in the Jrited States. At present, the most impor- 
taqt factor in dregnosis is the stage of the disease at the 
time of definEive treatment: ezrly diagnosis of breast 
eaacer is of utmest importance.' 

In the pas, careful physical examination and the 
pa£ient's histery was the sole method of breast-cancer 
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detection. The diagnostic accuracy of physical examination 
varies between 75% and 91%.*° Although clinical examina- 
tion is one of the best methods of breast cancer diagnosis, 
it must be supplemented with other methods.’ 

Thermography has received careful attention in recent 
years as a new diagnostic tool for detection of malignant 
breast tumors.* However, conventional telethermography 
is expensive, requires specially built examining rooms, and 
its results to date have been disappointing. We attempted 
to determine the diagnostic selectivity and specificity of a 
new and inexpensive form of thermography, liquid crystal 
plate thermography. 


SUBJECTS AND METHODS 


From June 1, 1978, through June 30, 1979, 94 consecutive 
patients who had breast masses that needed biopsy were prospec- 
tively evaluated to determine the diagnostic accuracy of contact 
plate thermography. Three physicians inexperienced with the 
technique obtained and interpreted the thermograms. They cate- 
gorized their interpretation as benign or malignant, based on 
categories of hot spot, vascular loop, vascular star, or hot nipple as 
shown on a photograph. Final diagnosis based on surgically 
excised tissue was used as the standard of comparison in each 
case. 

Reusable liquid cholesterol crystal plates were applied to the 
breast. Within seconds, the plate displayed a temperature-sensi- 
tive image that was immediately interpreted, and recorded for 
future reference with a camera. Examiners used a cold-air blower 
to suppress heat in normal surface veins: tumor vasculature tends 
to be unsuppressible. Thermography was performed in ordinary 
clinic rooms after physical examination. 

Basic equipment for the thermography system included three 
temperature-sensitive cholesterol crystal plates with different 
sensitivity thresholds (32, 33, and 34 °C), a combined plate holder 
for dynamic testing, and a display unit for evaluating thermo- 
graphic transparencies (Fig 1). 
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During the Second World War, a 
desperate need arose for disposable 
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because medical units in battle areas 
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Kimberly-Clark met the challenge by 
developing a new reinforced paper ma- 
terial, which consisted of two layers of 
eam» creped paper sandwiching a middle 

layer of nylon mesh. The new material 
proved so useful and convenient that it 
was introduced into civilian hospitals 
afterthe war. 





But paper presented certain problems. 

It was flammable, absorbent and relatively nonporous, which made it uncomfortable as a 
garment and a constant hazard in the operating room. Improved paper materials were intro- 
duced in the 1960s, but the basic drawbacks remained. 
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Fig 1.—Equipment used in thermography system for the detection 
of breast cancer: temperature-sensitive cholesterol crystal plate, 
camera, and cold-air blower. 
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in Detection of Breast Cancer 


% % 
False- % False- 
Negative Correct Positive 


Modality 
94 Plate thermography 
95 Physical examination 
75 Mammography 





RESULTS 


Breast masses in 94 consecutive patients were evaluated 
with contact plate thermography. There were 77 biopsy- 
proved benign lesions and 17 biopsy-proved malignant 
lesions in the study group. Benign lesions included fibro- 
cystic disease (33 cases), fibroadenoma (26 cases), other 
benign masses (12 cases), normal tissue (four cases), and 
inclusion eysts (two cases). There were 16 adenocarcinomas 
and one lymphoma in the malignant group. 

A diagnosis of cancer was made preoperatively by plate 
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Fig 2.—Thermographic star configuration consistent with malig- 


nancy. 





Fig 3.—Double malignant loop of breast carcinoma. 


thermography in 11 of 17 (65%) patients with confirmed 
malignancy, with six false-negative diagmoses (385%). 
Among the 77 confirmed benign lesions, a :hermographic 
diagnosis of benignancy was made preoperetively in 66 
(85.7%), with 11 false-positive diagnoses (14.3%). Consider- 
ing all 94 patients, contact plate thermography was accu- 
rate in 81.9%, with 6.4% false-negative and 11.7% false- 
positive diagnoses. 

-A comparison of thermography with other diagnostic 
modalities was made in this study. Physiezl examination 
was accurate in 87.5% of the cases, with 7.5% false-negative 
diagnosis and 5% false-positive diagnosis rates. Mammog- 
raphy was performed in 75 of the patients preoperatively. 
The accuracy of mammography was 79%, with a 5% false- 
negative diagnosis and 15% false-positive diagnosis rates 
(Table). 
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The critical advantage for any 
draining wound: 





Skin grafts 





Abrasions... burns ... suture lines 


... Ulcers ... wherever drainage is a 
concern, the exclusive knit-mesh fabric 
and the coating of non-occlusive 
petrolatum emulsion permit rapid flow 
of exudates into absorbent dressing 
without wound dehydration. 

Helps prevent fluid accumulation 
which can encourage maceration, 
bacterial proliferation and infection. 

Removes easily from wound, 
minimizes pain and trauma of 
dressing changes, == s= = 
does not interfere 
with wound 
healing. 
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Non-Adhering Dressing 


The Leader in Wound Management 


* Reconstructive procedures 
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adherence makes ADAPTIC Non-Adhering 
Dressing the ideal primary dressing for 
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*Petrolatum Gauze USP is specifically 
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wound drainage. 
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COMMENT 


In 1595, Galileo constructed the first thermometer. The 
tifermometer was not used clinically until the 18th century, 
When Boerhaave introduced a mcdel made by Fahrenheit, 
and many deeades elapsed before the thermometer was 
routinely used in the practice of medicine. Thermography 
is the pictorial representation of multiple, simultaneous 
temperature measurements and is derived from thermom- 
etry.‘ Thermography was probably first used in 1840 by Sir 
John Herschel. whose discovery of infrared radiation laid 
the groundwork for further thermographic studies. In 
1956, R. N. Lawson noted that the skin temperature over a 
cancerous breast tumor was greater than that over normal 
tissue. Since that time, many medical centers have used 
inrared telethermographic equipment in diagnosis. 

The average accuracy of telethermography as reported 
in the literatire in the detection of breast cancer is 
approximately 8595? However, preliminary figures indi- 
cae a false-negative rate of up to 50% in subclinical 
cancers.’ This deficiency seriously compromises the use of 
tesethermography as a screening procedure. For this rea- 
son, many centers have attempted to develop more sensi- 
tive and accurate thermographie techniques. One such 
method currently under evaluation is that of contact plate 
thermography. developed by Prof Jean Tricoire of Paris. 
Tkermographie plates of encapsulated liquid cholesterol 
crystals are applied directly to the breast. A prompt color 





reaction by the cholesterol crystals reflects the breast's 
vascular pattern. Thermography is first performed with 
the natural warmth of the breast; then, this physiological 
warmth is dissipated by applying a portable cold-air blower 
to the breast. Although normal skin vessels are readily 
cooled, vessels of pathological significance tend to resist 
cooling. Some examples of vascular changes associated 
with malignancy, as demonstrated by contact plate ther- 
mography, include a star configuration (Fig 2) and a 
vascular loop pattern (Fig 3). Preliminary reports reveal 
the diagnostic accuracy of contact plate thermography to 
be between 74% and 97%." Our own results are compara- 
ble. 

Due to study design, our data do not delineate those 
patients who could be selected for excisional biopsy on the 
basis of contact plate thermography alone. However, the 
diagnostie accuracy of contact plate thermography in the 
hands of three clinicians initially inexperienced with the 
technique is notable. Diagnostic accuracy should increase 
with experience. In contrast to telethermography, contact 
plate thermography is inexpensive, portable, and may be 


performed in an ordinary room or office as part of the - 


clinieal examination. In contrast with mammography, con- 
tact plate thermography may be repeated as often as is 
clinically indicated without risk to the patient. 


This investigation was supported by a grant from Cutter Biomedical, a 
division of Cutter Laboratories, Inc, San Diego. 
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Editorial Comment 


I sineerely hope no reader needs reminding that the diagnosis of 
breast-tumor malignancy rests only on the microscopic study of 
tissue. With thermography or other means, we can evaluate, 
detect, provisionally diagnose, characterize, screen for, or describe 
a breast mass, but we must not fall inzo the "diagnosis" trap with 
the relatively poer modalities available to us today. Ultimately, the 
authors must share more contact plate thermography experience 
with us to integrate other factors, including histopathology, 
patient age, and size of lesion. Then a cost-benefit analysis 
(ineludmg time) is required and, later, a studied application to 
mass screening, where we really need help. With this technique, 
the error rate is still too high. Where malignancy was found at the 
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time of surgery, contact plate thermography misled or undercalled 
in six of 17 cases, or 35%. Where benignancy was found, the 
overcall, or false-positive result, rate of 11 of 77 was 14%. These 
errors should not, in my opinion, be lumped together to give the 
appearance of greater accuracy. An interesting comparison is 
possible with the text's numbers: from a sack of 77 "good" apples 
and 17 "bad" apples, each is randomly withdrawn and labeled 
"good." There are 17 errors, but an accuracy rate of 81.9%! 
I am not yet ready to embrace this modality, but I am 
interested. 
JOHN S. WELCH, MD 
Rochester, Minn 
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Limits to Efficient 


Operating Room Scheduling 


Lessons From Computer-Use Models 


Donald G. McQuarrie, MD, PhD 


è tis not a trivial matter to achieve a high level of utilization in 
the operating room (OR). The surgeon must give attention to 
schedule efficiency to contain medical costs. Surgeons should 
also be aware that 10096 utilization of OR time is unrealistic 
except when there are repetitive, uniform-length procedures. A 
regular utilization rate below 50% should suggest overstaffing, 
overbuilding, or poor schedule management. Lessons from 
scheduling computer use can help make OR utilization more 


amb licient. If a selective, effective algorithm is used in scheduling, 


norms of utilization should be above 60% and peaks should 
exceed 75%. For efficiency of scheduling, all ORs should be 
completely modular and should be large enough to accomodate 


any type of surgery. 
(Asch Surg 1981;116:1065-1071) 


P daily hospital surgical practice, operating room (OR) 

utilization never reachės 100% of available time. At the 
same time, surgeons are frustrated in attempts to obtain 
OR time. The same frustrations have been found in the 
optimum scheduling of time for expensive computer sys- 
tems. In the past decade, a subarea of operations research 
has developed that deals with computer scheduling. This 
experience is directly applicable to OR scheduling prob- 
lems. It is possible to produce simple scheduling strategies 
that may improve OR utilization and guide OR design. It is 
important to understand the limits of scheduling efficiency 
when surgeons deal with outside planning agencies. 


Accepted for publication Feb 18, 1981. 
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Reprint requests to Department of Surgery, Veterans Administration 
Medical Center, 54th Street and 48th Avenue, Minneapolis, MN 55417 (Dr 
McQuarrie). 
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HEALTH-CARE PLANNING 
AND OR USE AND DESIGN 


The construction decisions about the major workplace of 
surgeons is now under the control of nonsurgeons. The 
Draconian National Health Planning and Resources Devel- 
opment Act of 1974 (Public Law 93-641) established Health 
Service Areas (HSAs) throughout the United States on the 
basis of geography, population, and existing health-care 
resources. The much popularized Certificate of Need (CON) 
is granted through these agencies. The basis of a decision 
may rest on ill-defined standards and guidelines that do 
not recognize the significant differences between set- 
tings.'? Because of the frequent local conflicts, the law was 
amended by Public Law 96-79. The amendment gives the 
discussions the formalized trappings of a full-blown judi- 
cial adversary hearing, including legal counsel, testimony, 
cross-examination, verbatim transcripts, etc. It does 
increase the dollar amount for each project to be considered 
from $100,000 to $150,000 for construction or purchase. 

Surgeons will feel the effect of the regulation when OR 
construction projects and improvements in an OR are 
presented for a CON. The need for improved surgical 
facilities will be based on some locally perceived level of OR 
utilization. In the absence of data or workable models, 
planners have generally made the simplistic assumption 
that OR utilization can and should approximate 100% of 
available time.* The low end of their range is set at 85% to 
90%. Planners and managers have assumed that the prob- 
lems of achieving this level of use are trivial. It is felt that 
the application of administrative planning, enforeement of 
standards, and computer-assisted scheduling can lift utili- 
zation to the “armchair derived” target optimum. ie, 100%. 
Models from computer use can show 90% to 100% utilization 
to be unobtainable. As a group, surgeons tend tc consider 
100% as an ideal optimum for OR use.*? 

The surgeon must be familiar enough with scheduling to 
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Table 1.—Operating Room (OR) Utilization in Ten 
Veterans Administration Hospitals, April 16 to May 11, 1979 









No. of OR Hours OR Hours 










Hospital ORs Available* Used1 Utilization, 96 
1 10 1,600 515 32 
2 8 1,280 453 35 





3 4 640 158 25 





1,280 


5 8 k 749 59 
0 10 s 935 58 
74 49 












1 1,600 


Total 11,840 5,760 





* Values arrived at by following relation: 20 days x eight hours x num- 
ber of rooms. This excludes overtime and emergencies. 

TActual times plus 30 minutes per case for room preparation and 
cleanup. 


present data or standards when he defends a utilization 
rate below 100%. For example, the 1974 Chicago study of 12 
hospitals for eight weeks* showed the OR utilization range 
to be 39% to 60% (average, 55%) in all available ORs. Where 
general-purpose rooms were considered separately, the 
rate averaged 62% utilization. A four-week audited range 
of 16% to 78% utilization was found in ten Veterans 
Administration hospitals (Table 1). Moll et al’ achieved an 
82% utilization rate after adopting stringent scheduling 
methods. Studies in 1969 and 1970 by the American Society 
of Anesthesiologists showed rates averaging 38% to 40% 
utilization for small hospitals of less than 250 beds. The 
average was 54% utilization in hospitals of more than 500 
beds.' There is a wide variation in OR utilization rates. 
These studies give a hint at what the maximum rate should 
be. There are no data on what target optimum can exist. A 
surgeon has to look to other disciplines for a means of 
studying the problem. 


PARALLELS BETWEEN OR SCHEDULING 
AND COMPUTER-TASK SCHEDULING 


Until ten to 15 years ago, data processing centers tried to 
achieve 100% utilization of central computer-processor 
time. Daily failure made them examine the mathematics of 
schedule management. 

À computer center has many scheduling parallels to the 
OR. There are many users with varying tasks to be 
performed. Each task requires different lengths of time, 
uses different computer processors, and uses various 
peripheral equipment and services. Differing levels of 
priority must be assigned. Once started, the task must be 
finished. Sometimes scheduling constraints are present, ie, 
task D cannot be started until A and C are completed. Until 
a task is completed it is difficult to know how much time it 
will take. The computer-center planner would like to have a 
high usage of equipment and a minimal number of 
extremely expensive processors. Both hospital and comput- 
er-center managers want "optimum service at lowest cost." 
The mathematics of scheduling are much alike, but the 
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computer center has an advantage: many potential sched- 
ules can be tested in seconds. 


USE OF COMPUTER 
TO EXAMINE POSSIBLE OR SCHEDULES 


How can we plan the optimal schedule and not have one 
OR overscheduled while other rooms have idle capacity? 
The naive contemporary answer is to enter all the opera- 
tions in the computer, have the machine create a list, and 
test all the possible schedules. Then, one simply picks the 
case sequence that leaves the least free (or wasted) time. If 
we take a hospital with 10 ORs, in which about 20 opera- 
tions per day are performed, how many possible schedule 
sequences are there? A gambler with a mathematic inter- 
est would know that the possible combination of sequences 
of 20 different items would be 20! (20 factorial). This 
becomes (20 x 19 x 18 x 17 x 16... x 1), which is equal 
to 2.4329 x 10'*. Assuming that a computer could create 
and check schedule combinations at 1,000,000/s, it would 
take 77,000 years to find the "single best schedule." 
Problems with this same class of complexity exist in 
industry in shipping-bin loading, optimum shipping routes, 
salesmen's itineraries, telephone networks, flow-shop 
scheduling, computer scheduling, etc. In the literature of 
the mathematic specialists, these problems all have recog- 
nizable names just as we use the abbreviated names for 
well-known diseases. One commonly recognized name is 
"knapsack" (given a knapsack of a definite weight limit, 
how can we select an optimal loading with profitable items 
so that we can carry the optimal load [not to exceed the 
maximum weight limit] with the optimum profit?) "Tra m 
eling salesman," "multiprocessor scheduling," and "flow- 
shop decision problem" are some of the other names. 

Sahni and Horowitz: have shown that all of these 
problems are related mathematically and have nonpoly- 
nomial solutions. The array of solutions is always of the 
order of n" or n!. Because of this they are designated as 
N-P complete problems. All possible solutions can be tested 
only if n is very small, ie, less than 10 (Fig 1). For these 
problems, one ean seek an answer that will be very near an 
optimal solution.’ The so-called simplex graphic method'*- 
has been used to reach an acceptable answer. Finding the 
one true optimum solution may be facilitated by a recent 
mathematic development.'* A polyhedral method proposed 
by the Russian graduate student L. G. Khachian has the 
world of mathematics excited. Discussion of the implica- 
tions of the N-P complete class of problems is beyond the 
scope of this report, but popularized and interesting discus- 
sions have been published.*-'? 

Since it is not practical to have a computer test all 
schedules and select the single best one, the questions are 
as follows: (1) What is the theoretical optimum of time 
usage that can be achieved? (2) Is it possible to develop an 
algorithm that is generally applicable to a class of schedul- 
ing problems? (3) If the most efficient solution cannot be 
obtained, what is an alternative approach that will regular- 
ly produce a near-optimum solution? 

It is interesting how some variation in scheduling strat- 
egy can alter task completion times. Pertinent surgical 
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Contamination during surgical procedures such 
as cholecystectomy, hemorrhoidectomy, 
exploratory laparotomy and prostatectomy is 
frequently unavoidable. In such cases, the ideal 
hemostatic agent is one that not only controls 
small vessel bleeding, but does not enhance or 
provide a site for bacterial growth.* 
SURGICEL Absorbable Hemostat provided 
bactericidal action in in vitro studies^^* and did - 
not tend to enhance experimental infection in 
animals.? Other commonly used hemostatic 
: 7, | ^ P | agents such as absorbable gelatin sponge, 
/ EE =e EN topical thrombin and microfibrillar collagen 
f- ) actually enhanced bacterial growth.*?:*:9 
There is one... and only one SURGICEL 
Absorbable Hemostat. 
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*Clinical significance of these animal or in vitro data has yet to 
be determined. Although SURGICEL is bactericidal against a 
wide range of pathogenic microorganisms, it is not intended as a 
substitute for systemically administered therapeutic or prophy- 
lactic antimicrobial agents to control or prevent postoperative 
infections. Closing SURGICEL in a contaminated wound with- 
out drainage may lead to complications and should be avoided. 





Please see prescribing information on following page. 


SURGICEL 


Absorbable Hemostat 
(oxidized regenerated cellulose) 


To request further product information — in the 
Continental U.S., call toll free: 800/631-3190 
(except in New Jersey, call 800/652-2826). 
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Fig 1.—Possible number of combinations (f[n]) or solutions to 
problems is plotted as function of number of factors (n) that are 
being combined and characteristics of mathematic algorithms 
appliec to them. Arithmetic algorithms f(n + 1), f(2n) have dimen- 
sions with lower bounds. Solutions of exponential algorithms 
have rapid rate of combination increase (note logarithmic 
scale). 


examples are shown and explained in Fig 2. This example 
is derived directly from a similar computer-scheduling 
emmodel.* A study of this example will show that the standard 
pat answers of “operate faster” or “run more operating 
rooms” may not finish the OR schedule sooner. Example B 
in Fig 2 was constructed to fit well. Virtually all of the 
10! x 2(7,251,600) possible combinations of the ten cases in 
two rocms will have inefficiencies. The person responsible 
for OR scheduling will not have the time to examine 
manual y all possible schedule alternatives each day for 
even th:s small schedule in two rooms. 


HOW CAN WE FIND 
ACCEPTABLE SCHEDULES? 


How can we judge if the OR utilization rates are good or 
bad? There is a high likelihood that OR scheduling cannot 
reach 90% to 100% efficiency. We have also found that we 
cannot examine the myriad possibilities of a moderately 
busy surgical service. This does not rule out either a "worst 
case" boundary or an "extremely close guess." Newer 
mathematic studies have given suggestions for "tricks" (ie, 
workable polynomial-time approximation algorithms) that 
approach a theoretic optimum with a great deal less 
effort. = 

One speeial case is the C-G algorithm (C-G stands for 
Coffman and Graham). This is shown as example A in Fig 
2. This specia! case occurs when there are no preceding 
constraints. Each task or subtask is uniform in length and 
can be done in any processor. If we apply the analogy to an 
OR, then several surgical teams or surgeons may be used. 
Any case can follow any other case after the preceding one 


Arch Surg—Vol 116, Aug 1981 





A PRIORITY (none) 
SCHEDULING 






CONSTRAINTS Chae 


NONE elapsed time 800 _ 


KEA 
Zi < T 








Ye 
“A 
, ;» 

LX a y " , é 
ITAJ A, £^ di d LT 
LA LA TT Atte 

9:30 
E 


Fig 2.—Five hypothetical surgical schedules with two or three 
operating rooms (ORs). Time is marked in quarter-hour incre- 
ments. For simplicity, case duration includes room. setup, anes- 
thesia, preparation, and cleanup, as well as actual time incision is 
open. In A, all cases take exactly two hours and order of cases is 
not specified, allowing 10096 utilization of OR time. In B, more 
typical example is seen, filling all operating time plus small 
overrun. If scheduling constraints are imposed so that there are 
priorities, as shown in open circles at left, then circumstances 
change. General surgery services (gen.) 1 and 2 must do their two 
cases each in sequence, as does vascular surgery service ! vasc.). 
The attending surgeons for cases B, C, D, and H can only be 
available to operate early in morning. Case H must be done after 
C because particular piece of equipment is required. Surgeon 
doing cases B and D insists that B must be done first. General 
surgeon doing cases A and E is chief and always gets to start first. 
These constraints result in schedule priority seen in B. Schedule 
is arranged so that next available case goes in first vacant OR. In 
C, case H is moved up in schedule priority, making first room 
finish early and second room run 30 minutes longer. In D, 
everyone is admonished to operate faster—and does so. Sched- 
uling priorities remain same and every case is reduced by 15 
minutes, which may not give better overall finishing time. It does 
cause much more wasted time in second room. In E, addition of a 
third OR attempts to solve schedule overrun. Furthermore. gen- 
eral surgery service 2 has split their staff and is starting two cases 
simultaneously. Without changes in priority constraints, there is 
later finishing time and much more wasted OR time. Thus, rigid 
priority constraints in starting time and sequence can inhibit 
efficient use of schedule. 


is completed. Any operating room or operating team can be 
used. Such a system is analogous to a situation such as the 
Scholdeis Clinie, Toronto, where only one operation, her- 
niorrhaphy, is done. The favorable scheduling can be cone 
where the load is large enough to smooth the workload and 
the operation is standard. Similar efficiencies can be 


Computer Models—McQuarrie 1067 


[——= eee ———- 


SURGICH: - 


Absorbable Hemostat 
(oxidized regenerated cellulose) 


Promotes rapid hemostasis 


Does not enhance bacterial growth* 


Completely and quickly absorbed 
(7 to 14 days postoperatively) — —- 
with virtually no tissue irritation. 


Soft, knitted fabric conforms to 
irregular bleeding surface. 


Convenient PATIENT-READY® 
package opens easily. 


SURGICEL is available in the 
following sizes: 


SIZE CODE # 
2 in. X 14 in. (24 units/case) 1951 
4in. X 8in. (24 units/case) 1952 
2in. X 3in. (24 units/case) 1953 
l^ in. X 2 in. (24 units/case) 1955 


*Clinical significance of these animal or in vitro 
data has yet to be determined. 


FOR SURGICAL USE 


ACTIONS: The way SURGICEL Absorbable Hemostat ac- 
celerates clotting is not completely understood, but it ap- 
pears to be a physical effect rather than any alteration of 
the normal physiologic clotting mechanism. When used 
properly in minimal amounts, SURGICEL is absorbed 
from the sites of implantation with practically no tissue 
reaction. Absorption depends upon several factors includ- 
ing the amount used, degree of saturation with blood, 
and the tissue bed. 


In addition to its local hemostatic properties, SURGICEL 
is bactericidal in vitro against a wide range of gram 
positive and gram negative organisms including aerobes 
and anaerobes. SURGICEL is bactericidal in vitro against 
strains of species including those of: 


Staphylococcus aureus Bacillus subtilis 
Staphylococcus epidermidis Proteus vulgaris 
Micrococcus luteus Corynebacterium serosis 
Streptococcus pyogenes Group A Mycobacterium phlei 
Streptococcus pyogenes GroupB Clostridium tetani 
Streptococcus salivarius Clostridium perfringens 
Branhamella catarrhalis Bacteriodes grafilis 
Escherichia coli Enterococcus 

Klebsiella aerogenes Enterobacter cloacae 
Lactobacillus sp. Pseudomonas aeruginosa 
Salmonella enteritidis Pseudomonas stutzeri 
Shigella dysenteriae Proteus mirabilis 
Serratia marscescens 


Studies conducted in animals show that SURGICEL in 
contrast to other hemostatic agents does not tend to en- 
hance experimental infection. 


INDICATIONS: SURGICEL Absorbable Hemostat is used 
adjunctively in surgical procedures to assist in the control 
of capillary, venous, and small arterial hemorrhage when 
ligation or other conventional methods of control are im- 
practical or ineffective. 


CONTRAINDICATIONS: Although packing or wadding 
sometimes is medically necessary, SURGICEL Absorbable 
Hemostat should not be used in this manner unless it is 
to be removed after hemostasis is achieved. 


SURGICEL should not be used for implantation in bone 
defects, such as fractures, since there is a possibility of 
interference with callus formation and a theoretical chance 
of cyst formation. 


When SURGICEL is used to help achieve hemostasis 
around the spinal cord in laminectomies, or around the 
optic nerve and chiasm, it must always be removed after 
hemostasis is achieved since it will swell and could exert 
unwanted pressure. 


SURGICEL should not be used to control hemorrhage 
from large arteries. 


SURGICEL should not be used on non-hemorrhagic se- 
rous oozing surfaces, since body fluids other than whole 
blood, such as serum, do not react with SURGICEL to 
produce satisfactory hemostatic effect. 


WARNINGS: SURGICEL Absorbable Hemostat is supplied 
sterile and should not be autoclaved because autoclaving 
causes physical breakdown of the product. 


SURGICEL is not intended as a substitute for careful 
surgery and the proper use of sutures and ligatures. 


Closing SURGICEL in a contaminated wound without 
sss may lead to complications and should be 
avoided. 


The hemostatic effect of SURGICEL is greater when it is 
applied dry; therefore it should not be moistened with 
water or saline. 


SURGICEL should not be impregnated with anti-infective 
agents or with other materials such as buffering or 
hemostatic substances. Its hemostatic effect is not en- 
hanced by the addition of thrombin, the activity of which 
is destroyed by the low pH of the product. 


Although SURGICEL may be left in situ when necessary, 

it is advisable to remove it once hemostasis is 

achieved. It must always be removed from the site of ap- 
plication after use in laminectomy procedures and from 
foramina in bone when hemostasis is obtained. This is 
because SURGICEL, by swelling, may cause nerve dam- 
age by pressure in a tany confine. Paralysis has been re- 
ported when used around the spinal cord, particularly in 
surgery for herniated intervertebral disc. 


Although SURGICEL is bactericidal against a wide range 
of pathogenic microorganisms, it is not intended as a 
substitute for systemically administered therapeutic or 
prophylactic antimicrobial agents to control or prevent 
postoperative infections. 


PRECAUTIONS: Use only as much SURGICEL Absorbable 
Hemostat as is necessary for hemostasis, holding it in 
place until bleeding stops. Remove any excess before 
surgical closure in order to facilitate absorption and 
minimize the possibility of foreign body reaction. 


SURGICEL should be applied loosely against the bleeding 
surface. Wadding or packing should be avoided, espe- 
cially within rigid cavities, where swelling may interfere 
with normal function or possibly cause necrosis. 


In urological procedures, minimal amounts of SURGICEL 
should be used and care must be exercised to prevent 
plugging of the urethra, ureter, or a catheter by dislodged 
portions of the product. 


Since absorption of SURGICEL could be prevented in 
chemically cauterized areas, its use should not be pre- 
ceded by application of silver nitrate or any other escha- 
rotic chemicals. 


If SURGICEL is used temporarily to line the cavity of large 
open wounds, it should be placed so as not to overlap the 
skin edges. It should also be removed from open wounds 
by forceps or by irrigation with sterile water or saline so- 
lution after bleeding has stopped. 


Precautions should be taken in otorhinolaryngologic 
surgery to assure that none of the material is aspirated by 
the patient. (Examples: controlling hemorrhage after ton- 
sillectomy and controlling epistaxis.) 

Care should be taken not to apply SURGICEL too tightly 
when it is used as a wrap during vascular surgery (See 
"ADVERSE REACTIONS" Section). 

Sterile technique should be observed in removin 
SURGICEL from its envelope. Opened, unused SURGICEL 
should be discarded, because it cannot be resterilized. 
ADVERSE REACTIONS: “Encapsulation” of fluid and 
foreign body reactions have been reported. 








There have been two reports of stenetic effect when 


ò SURGICEL Absorbable Hemostat has been applied as a 


wrap during vascular surgery. Although it has not been 
established that the stenosis was directly related to the 
use of SURGICEL, it is important to 5e cautious and avoid 
applying the material tightly as a wrapping. 

Possible prolongation of drainage in cholecystectomies 
and difficulty passing urine per urethra after prostatec- 
tomy have been reported. There has been one report of a 
blocked ureter after kidney resection. in which postopera- 
tive catheterization was required. 


Occasional reports of “burning” and “stinging” sensa- 
tions and sneezing when SURGICEL has been used as 
packing in epistaxis, are believed due to the low pH of the 
product. 


Burning has been reported when SURGICEL was applied 
after nasal polyp removal and after hemorrhoidectomy. 
Headache, burning, stinging, and sneezing in epistaxis 
and other rhinological procedures, and stinging when 
SURGICEL was applied on surface wounds (varicose ul- 
cerations, dermabrasions, and donor sites) also have 
been reported. 


CLINICAL STUDIES: SURGICEL Abserbable Hemostat has 
been found useful in helping to control capillary or venous 
bleeding in a variety of surgical applications, including 
abdominal, thoracic, neurosurgical, and orthopaedic, as 
well as in otorhinolaryngologic procedures. For additional 
clinical study data and references, see the full prescribing 
information. 


ANIMAL PHARMACOLOGY: The effects of SURGICEL 
Absorbable Hemostat, absorbable gelatin sponge, and 
microfibrillar collagen hemostat were compared in a 
standardized infection model consisting of intra- — 
abdominal and intrahepatic abscesses in mice. This infec- 
tion mimics the common characteristics of human infec- 
tion with nonspore-forming anaerobic bacteria, including 
a chronic and progressive course. SURGICEL did not in- 
crease the infectivity of normally subinfectious inocula of 
mixed anaerobic species in mice. With the other hemosta- 
tic agents, microfibrillar collagen hemostat and absorba- 
ble gelatin sponge, an enhancemen: of infectivity of 
anaerobic mixtures has been shown. SURGICEL, in con- 
trast to these hemostatic acents, did not enhance or 
provide a site for bacterial growth. 


It was also found that aerobic pathogens did not grow in 
the presence of SURGICEL. In these studies,* SURGICEL 
was placed in contaminated incisiors of guinea pigs and 
markedly reduced bacterial growth ef three different 
strains of common pathogens. 


In a dog model,’ it was shown that bacterial contamina- 
tion of implanted teflon patches in tne aorta could be re- 
duced by wrapping the area of the patch with SURGICEL 
prior to pathogen challenge. Also, in another study.? 
SURGICEL and an absorbable gelatin sponge were placed 
in two splenotomy sites in large mangrel dogs and the 
animals were then challenged intravenously and the 
number of organisms from the splenotomy sites were 
measured over a period of time. The number of or- 
ganisms at the site o? SURGICEL were significantly lower 
than those in the control, or the absorbable gelatin 
sponge site. 
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observed with longer cases in some cardiovascular centers. 
If the product of cases X hours per case is 8 or a multiple of 
8, then, and only then, can the OR use be 100% efficient. 
Specialized ORs are efficient only when case hours total an 
eight-hour working shift or a multiple thereof. 

When processing time has wide variation and more 
constraints are put on the model (ie, one task has priority 
over another or one task is much longer than another), the 
complexity increases and the likelihood of achieving opti- 
mum packing decreases. Slack may develop in the middle 
of processing because a task is not waiting. Additional 
unused processor time may occur because of uneven finish- 
ing times. Applied to OR schedules, this may mean that the 
staff of one OR may work overtime (at added expense) 
while staff from another OR room is finished early. Adding 
the unemployed staff to an overscheduled OR can rarely 
bring an operation to an earlier conclusion. It is like the old 
observation that “with their best efforts, nine diligent 
ladies cannot combine forces to produce a baby in one 
month. 


THEORETIC BOUNDS FOR ‘WORST CASE’ 
AND ‘GOOD CHOICE’ ALGORITHMS 


Theoretic examples from computer use give us some 
indications of the range bounded by “worst case” to “very 
good.” We can express this as a continuum of ranges as 
shown in Fig 3. These estimates also match reported data. 
How are these ranges estimated? 

Graham’ has evaluated the “parallel processor" problem, 
which is similar to OR scheduling. For him it was a 
question of what effect added computers would have on 
utilization efficiency. His analysis can be applied to the 
need for a new OR. Mathematically, the ratio W’ (comple- 
tion time with added rooms)/ W? (completion time, maxi- 
mally packed optimum, with less rooms) is related to m (the 
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present number of rooms) and m’ (the number of rooms 
after adding rooms) by the following expression: 

Ww’ (m — 1) 

=1+ 

We m’ 
For example, if optimum completion time using four rooms 
for a set of tasks is eight hours, what would be the 
completion time for the worst schedule in six rooms? 








w 
8 hr DESI = 15; w= 12h 


In its more elegant form, where schedules are produced 
by different priority lists and the number of rooms is the 
same, ie, m = m’, the ratio W’/W° < 2 — (1/m), where 


Ww 39 
m = 20 and — = — = 1.95. 
We 20 


This says that as you add more rooms (or processors) and, 
presumably, the capability to handle more tasks, you 
expand the capability of reducing the efficiency of sched- 
uling, ie, W'/W? can increase from about 1.5 to a value 
approximating 2. It also suggests that if you double the 
number of ORs, you should not expect to double the 
number of cases that can be completed. In practice, as you 
add constraints to task scheduling, you tend to approach 
the worst-case bound. Graham’ has stated: 


It is obvious that within this bound, a good or bad choice of priority 
list can still make a great difference in the finishing time of a 
schedule. Common sense suggests that the best lists might be 
those in which the longest execution times appear near the 
beginning of the list (schedule). In that case only relatively small 
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Percutaneous Transluminal Reeanalization 


of Complete Iliac Artery Occlusions 


Ronalc F. Celapmto, MD, FRCP(C); E. Philip Harries-Jones, MB, BCh, FRCP(C); K. Wayne Johnston, MD, FRCS(C) 


€ Percutaneous transluminal recanalization of ten complete 
iliac artery ecclusions were attempted using the Grüntzig bal- 
locn catheter. The procedure was successful in eight of the ten 
ocziussons, nciuding all seven in which only one of the common 
or 2xternal i3ac arteries was obstructed. Follow-up for periods of 
three © 13 months (average, eight months) showed continued 
pa ency in & cases. Although the long-term results remain to be 
de-ermined, our preliminary results suggest that transluminal 
recan@izatien of compiete obstruction of the iliac Arteria zum an 
alternative t5 surgery. 

Arca Surg 1881;116:277-281) ITA 


he intaoduction ef the Grüntzig balloon catheter’ has 

stimuated interest in transluminal dilation of ste- 
noses of the iliac and femoral arteries, a procedure origi- 
nally descr bee by Dotter and Judkins in 1964.” Although 
excellent results have been obtained following dilation of 
isclated iliac artery stenoses, few reports have appeared 
deseribing recanalization of complete iliac obstruetion. 
Grüntzig aad Kumpe and Zeitler,* in fact, have stated that 
dikatien of these lesions should probably not be attempted. 
Tre purpose of this report is to describe our experience 
with attempted recanalization of ten iliac artery obstruc- 
ticns. 


PATIENTS AND METHODS 


“he patie-ts ages ranged from 49 to 78 years. There were six 
men amd four wamen (Table). Three patients had occlusion of both 
the common and-external iliac arteries. Two of the recanalizations 
were attempted at the time of preliminary aortography following 
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puncture of the femoral artery better to assess the distal vessels. 
In the third patient (case 10), recanalization of the right common 
and external iliac arteries was attempted following successful 
dilation of stenoses of the left common and external iliac arteries. 
The seven remaining patients with occlusion of either common or 
external iliac arteries were referred because coexisting disease 
contraindicated surgery or made it undesirable. One of these 
patients (case 5) had an occluded external iliac artery following 
insertion of a hepatic artery catheter for infusion chemotherapy of 
liver metastases (Fig 1). At the time of her next infusion four 
months later, a red Kifa catheter was passed through the occlusion 
to the hepatic artery, which was then successfully infused for the 
next five days. Following the treatment, the catheter was replaced 
by a Grüntzig catheter, which was inflated several times in the 
obstructed vessel. The patient was immediately relieved of her 
claudication and at the time of her next infusion, three months 
later, she had a normal pulse, normal results of vascular laboratory 
studies, and a normal angiogram. 

All patients were seen by a vascular surgeon, and the decision to 
attempt transluminal recanalization was made following consulta- 
tion between the surgeon and the angiographer. Translumbar 
aortography was performed initially in all of the patients to assess 
the site and extent of obstruction. 

In most cases, the femoral artery can be palpated and punctured 
with little difficulty even if a pulse is not present. If the patient is 
obese and the femoral artery impalpable, it may be necessary to 
use fluoroscopy to localize the artery with respect to the femoral 
head with the help of the previous aortogram. A red Kifa catheter 
with a slight curve at the distal end is then introduced and 
advanced to the site of obstruction. Before attempting to pass the 
obstruetion, the probable course of the occluded segment is 
determined from the aortogram. Calcification, if present, may be 
a useful guide to the direction of the vessel. The lumen may also be 
outlined as the catheter is advanced by small manual injections of 
contrast made with the catheter tip against the occluding throm- 
bus. 

The occlusion often consists of soft, poorly organized thrombus, 
allowing the catheter to be successfully advanced without the aid 
of a guidewire. The primary atheromatous occlusion is usually 
short and situated at the aortic or iliac bifurcation. If necessary, a 
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Fig 4.—Cases used in Fig 2 were rescheduled after removing all constraints, arranged from longest to shortest 
duration. They were then placed in schedule with longest case starting in one room, next longest in second room, 
third longest in next available room, and so on through list (elapsed time, 8.25 hours). This method is efficient with 
regard to utilization but clearly favors surgeons with longer cases. Methods of overcoming this are discussed in 
text. VASC. represents vascular surgery service; GEN., general surgery service. 


additions would be made at the end of the schedule and there 
would be less chance that some of the processors [also ORs] would 
be idle while others were still operating. 


Sakni and Horowitz* have reviewed and related over 50 
of these optimization algorithms. One algorithm, the 
longest processing time (LPT) algorithm, has direct ap- 
plication to OR scheduling and was used as a basis for 
Fig 3. 

With the LPT algorithm, tasks are arranged in a list of 
descending order from the longest to the shortest. All 
processors are loaded with the longest tasks first. On 
completion of one task, the next-longest task to be done is 
started in the first available processor. 

For OR scheduling, the LPT algorithm is an example of 
ae selection of a good algorithm that will be well within 
the 2 — (1/5) bound. In fact, the LPT algorithm will rarely 
take more than 33% over optimum. It has been shown for 
computer seheduling that using the LPT algorithm will 
result in the following ratio: W'/W? = (4/3) — (1/3m), 
where m is the number of processors. Sahni gives a detailed 
proof of this statement.^ Where there are two rooms, it 
suggests that W'/W? = (4/3) — (1/6) = 1.16. With ten 
ORs, W/ W° = 1.30. 

This is much better than the worst-case boundary. In 
practice, ratios less than this bound are usually achieved. 
Figure 4 shows our example of the cases from example B of 
Fig 2, loaded by an LPT algorithm. Fortuitously, it is 
exactly eptimal for time. In a model system, this algorithm 
gives good results for OR scheduling. We have tested the 
model expanded to ten rooms by using actual consecutive 
case times from a two-month OR schedule and examined 
packing efficiencies. With no emergencies, wasted time is 
occasionally below 10%. It rarely exceeds 15% if all con- 
straints are removed and there are always cases waiting. 
There are drawbacks to unmodified application of the LPT 
algorithm. A surgeon will immediately recognize that the 
longer thoracic and general surgery cases will start the 
schedule and several specialists will do their cases late 
every day. Emergencies will introduce broad inefficiencies. 
In bin-packing problems, inefficiencies arise because the 
last space in the bin is irregularly distributed and too small 
to be used. The same problem exists in OR schedules. 
Longer cases frequently wait to be scheduled while short 
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periods are unused in several rooms. In industrial bin 
packing, the most profitable maneuver is frequently to 
alter the bin size or product package to get a closer pack 
with less wasted space. In OR scheduling, two five-hour 
cases will never fit in an eight-hour shift. Two eight-hour 
shifts leave six hours wasted. A single ten-hour shift would 
be ideal. Different dimensions of the “time bins” can be 
used to improve OR efficiency. 


OPERATING ROOMS 
AS IDENTICAL PARALLEL PROCESSORS 


Where several computers are available, a task cam run on 
the first available processor only if the “internal architec- 
ture” is the same and the tasks use the same language, 
programming library, and operating system. The same 
circumstances exist in the OR. If it is desirable to schedule 
any surgical procedure in any of several ORs, then all 
rooms must be of adequate size; operating tables or mobile 
equipment should be general purpose or exchangeable; OR 
staff should be intertrained so that a general surgical case, 
an orthopedic case, and/or a thoracic surgical procedure 
can be done successively in the same room, which is 
difficult to achieve; and all support equipment and instru- 
ments have to be available to each OR. 

These goals have to be resolved against the conflicting 
pressures for unique tables and equipment for specialty 
procedures. There is a tendency to keep ORs small to 
achieve minimum construction costs. We can evaluate the 
merits of having ORs that are large enough for any type of 
case. Between ORs of 300 sq ft and rooms of 500 sq ft there 
is a cost differential of about $300/sq ft, or $60,000 more, to 
build the larger room. When there is an increase in larger 
procedures (open-heart surgery or total hip arthroplasty), 
which require a larger work area, then the 300-ft OR may 
remain empty and extra shifts are used to staff a larger 
room. If this costs $60 an hour extra to accommodate this 
overtime, then 1,000 hours or 125 daily shifts would justify 
the larger room. Operating rooms are made to rigid size 
when constructed. It is difficult to project exactly what the 
case mix will be in five or ten years. The worst design error 
that has been made was to make ORs too small. For 
efficiency of scheduling, larger rooms of uniform size 
appear desirable. 
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Patient 
No./ Site, 
Age, yr/ Length (cm) 
Sex of Obstruction 
1/55/F 


Distal 
Vascular 
Disease 
Claudication 
(claud), 5 yr; 


ral pulse (FP), O 

Claud after 2 
blocks, 1 yr; 
FP, 2 + 

Claud after 3 
blocks; rest 
pain; FP, 0 

. Claud after 

135 m, 4 yr; 


2/60/F 


3/49/M 


4/64/M 


15/56/F R external, Claud after 90 m, 


11.3 4 mo; FP, Y2 + 


6/66/F Claud after 1 
block, 6 mo; 


FP, 54 
Claud after 5 
block, 7 mo; 
FP, %+ 
R common Claud after 90 m, 
and exter- 1 yr; 
nal, 16.0 FP, %+ 


L common Claud after 90 m; 
and exter- night pain; rest 
nal, 18.0 pain; FP, 0 

R common Claud after 45 m; 
and exter- FP, 0 
nal, 19.0 


7/61/F 


8/57/M 


9/74/M 


10/78/M 


*Distances are patients' approximations. 


Coexisting or 
Disease 
Triple coronary 
disease, dia- 
rest pain; femo- betes 


Myocardial infarct ' 


Myocardial infarct 


Myocardial in- 
farct, congenital 
FP, 0 heart failure 


Metastatic tumor 
in liver 


Carotid bruit; cir- 
rhosis 


Myocardial infarct 


Initial 
Change in 
Ankle-Arm 

(A/A) 

Pressure Ratio 


Initial 
Success (S) 
Failure (F) Follow-up 
13 mo: A/A ratio, 0.57; 
FP, 2+: angiographi- 
cally patent; claud im- 
proved 
10 mo: A/A ratio, 0.94; 
FP, 34 ; asymptomatic 


0.37-0.90 


0.68-0.68 6 wk: A/A ratio, 0.96; FP, 
2+; 9 mo: asympto- 
matic 

5 mo: angiographically 
normal; 9 mo: A/A ra- 
tio, 1.12; FP, 3+; 
asymptomatic 

3 mo: angiographically 
normal; FP, 3+; 
asymptomatic 

7 wk: A/A ratio, 0.80; 3 
mo: FP, 3+; asympto- 
matic 

11 mo: FP. 2+; claud im- 
proved 


0.74-1.00 


0.70-0.85 


Axillofemoral graft 


5 mo: FP, 2+; claud im- 
proved 





jlliac occlusion followed femoral catheterization for hepatic infusion. See “Patients and Methods" section. 


straight wire is used to pass through this segment with careful 
attention to the probable course of the artery. 

It is then a simple matter to pass the catheter the rest of the 
way over the wire to the aorta. The Kifa catheter is replaced by an 
appropriate Grüntzig catheter with a balloon 4 em in length, which 
is inflated and deflated successively as it is withdrawn through the 
obstruction. Pressures obtained before and after recanalization 
and follow-up angiograms indicate whether the procedure has 
succeeded. Patients receive 600 mg of aspirin and 50 mg of 
dipyridamole every eight hours three days before and three weeks 
after recanalization. 


RESULTS 


The procedure was considered an initial success if there 
were improvements in the postrecanalization angiogram, 
the pressure gradient, and the femoral pulse. Late results 
were assessed by clinical status and noninvasive cardiovas- 
eular laboratory studies, including ankle-arm pressure 
ratios and Doppler blood-flow velocity studies. Routine 
follow-up angiograms were not obtained. A summary of 
the results is included in the Table. 

Recanalization was successful in eight of the ten 
patients. The two failures (cases 8 and 9) were in patients 
with combined occlusions of both common and external 
iliac arteries, 16.0 and 18.0 em in length, respectively, which 
could not be passed with the catheter. The third patient 
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(case 10), with a combined occlusion 19 em in length, was 
successfully catheterized. This patient's postrecanalization 
angiogram, however, showed a narrow, irregular lumen, 
and since only a faint pulse could be palpated, the proce- 
dure was initially considered a failure. Follow-up cardio- 
vascular laboratory studies were not obtained since he had 
been referred from an outside hospital, but clinical follow- 
up five months later revealed a good femoral pulse and 
improved exercise tolerance. 

The procedure was successful in all seven patients with 
oeclusion of only one of the common or external iliac 
arteries. Follow-up for periods of three to 13 months 
(average, eight months) showed continued patency in all 
cases. An excellent result was obtained symptomatically 
and objectively in the five patients with ro evidence of 
distal disease. Conditions of the two patients with occlu- 
sion of the common iliac arteries combined with severe 
distal disease were improved but they remained sympto- 
matic. In one of these patients (case 1), angiography 13 
months later showed 50% stenosis of the previously 
occluded segment and a new stenosis of the external iliac 
artery had developed (Fig 2). Despite the progressive 
nature of her disease, the initial improvement in her 
femoral pulse and ankle-arm pressure ratio were main- 
tained. 
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Fig 5.—Three-year average monthly plot of number of "clean" 
elective surgical cases at Veterans Administration Medical Cen- 
ter, Minneapolis. All other nonelective cases were excluded. 
Hospital admission data tend to follow similar annual trend. 
Possible causes for 1096 to 2096 fluctuation are shown. 


ADDITIONAL MANEUVERS 
THAT MAY IMPROVE SCHEDULE UTILIZATION 
Smooth the Load 


It is desirable to have a steady load. The "hills and 
valleys" do occur, as seen in Fig 5. It would be desirable to 
shift some of the elective load to periods of lower OR 
use. 


Shorten the Setup Phase 


Richel and Sajda’: have given a good task analysis and 
time standards for the sequence in the typical operation. 
For this phase, some studies have shown that systems that 
allow anesthesia induction to proceed in an adjacent area 
while OR preparations are made can shorten the setup 
phase.’ Similarly, prompt clearing of the room can speed 
cleanup between cases.'* Computers can assist in schedul- 
ing cases." A data system such as that described by Moll et 
al' can monitor utilization and pinpoint areas for improve- 
ment. Priest et al'* kept a continuous audit of OR use. 


Have Variable Means of Using 
Small Time Segments on Short Notice 


It is sometimes possible deliberately to overschedule 
short elective cases such as hernia repair, dilation and 
curettage, so that abrupt cancellation of a larger case or a 
"no show" will not result in wasted OR time. Several 
hospitals have experimental systems where a patient may 
fast until noon to be called in for an elective procedure on 
the earlier of two days. If they are not operated on as an 
option on the first day, they are scheduled for the following 
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Table 2.—Average Duration of Major 
Surgical Operations for 30-Day Period 


Incision Total Case 
Type of Case Time, hr* Duration, hr 


Neurosurgery 2.15 3.15 
Ophthalmology 1.33 2.33 
Otolaryngology 2.93 3.93 
Vascular-cardiovascular 3.05 4.20 
Thoracic 3.06 4.21 
Abdominal 2.12 3.12 
Urology, open 2.36 3.36 
Orthopedics 1.61 2.61 


*Time from first incision to final closure. 

Tincludes 30-minute induction and preparation time (45 minutes for 
thoracic, cardiovascular, and vascular cases due to complicating disease, 
positioning, and more elaborate skin preparation) and a 30-minute room 
cleanup time. 


day. This involves cooperation and understanding on the 
patients' part. 

Switching all small elective walk-in surgery to a free- 
standing ambulatory surgery center may actually have a 
negative effect on OR utilization (10% decrease) without 
allowing a reduction in needed rooms.’ The small cases are 
the best way to use small segments of otherwise unused 
time. | 


Have Variable Working Shifts 


Definite consideration should be given to work schedules 
that will extend the usual eight-hour OR work module to 
ten to 12 hours. In Table 2 it can be seen that thoraq 
surgeons usually need more than eight hours of OR time to 
do two average cases. (Add 1 to 1.25 hours for induction of 
anesthesia, positioning, and skin preparation, as well as 
cleaning and restocking OR at finish, an average of four to 
4.5 hours.) It would be more efficient to have a functional 
ten-hour shift. A creative OR supervisor can obtain longer 
hours by the 40-hour, four-day workweek (if union rules, 
civil services, and administrative rules will permit), or by a 
special late shift for several rooms starting three to four 
hours later in the day. For scheduling efficiency, the rigid 
eight-hour shift is a detriment in about one third of the 
ORs. 


PRACTICAL OR SCHEDULING 


There are steps that can be taken on a daily basis that 
will enhance utilization. I have called this MacCallum's 
model after our effective OR supervisor. The components 
are as follows. 

l. Eliminate constraints on allocation of case time on the 
schedule. A room should not be kept staffed and unused for 
nonmedical convenience of a particular staff member. 
Some of these constraints are as follows: (a) The surgeon or 
the nature of a case requires a specially equipped room. (b) 
Small cases must be done in the morning because of 
surgeon's demand, availability, or schedule. (c) The senior 
surgeon always gets the first starting time. (d) Anesthesia, 
nursing staff, or surgeon is not available at the time a room 
is available. (e) A room is not large enough for a complex 
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Fig 1.—Case 5. Left, Translumbar aortogram. Complete occlusion of right external iliac artery (arrows) following infusion 
chemotanerapy for liver metastasis. Center, Following five-day infusion, Grüntzig catheter was substituted for original 
cathete: and external iliac artery dilated. Femoral arteriography shows vessel to be patent but narrow. Right, At time of 
next infusion, three months after recanalization, external iliac artery appears normal. 





Fig 2.—Case 


There is little doubt that some thrombus is dislodged 
daring this procedure, but in no case was distal emboliza- 
ton a preblem clinically. This is probably due to lysis and 
resomption of the embolic material. This mechanism has 
ase »eem pos-ulated to explain the lack of embolic compli- 
cations followang dilation of iliac and femoral arteries even 
theugh small distal emboli may be recognized angiographi- 
cally? 
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—Left, Translumbar aortogram; complete occlusion of left common iliac artery (arrows). This patient 
atso has severe distal vascular disease. Ankle-arm (A/A) pressure ratio, 0.27. Center, Immediately following 
ecanalization. There is small extravasation of contrast at aortic bifurcation; A/A pressure ratio, 0.57. Right, 13 months 


after recanalization. Stenosis in recanalized iliac artery and new stenosis in external iliac artery; A/A pressure ratio, 
0:57. 


COMMENT 


Localized stenoses of the iliac arteries have proven to be 
the most responsive to percutaneous transluminal dilation, 
and it has been suggested that this may be the optimal 
treatment for this type of lesion.^ Until now, complete 
obstruction of the iliac artery, unlike stenosis, has been 
considered a contraindication to transluminal recanaliza- 
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case. (f) Preliminary study (heart catheterization, roent- 
genograms, ete) must be done in another area of the 
hospital before the operation starts. (y) Rooms are avail- 
able only in rigid eight-hour shifts. Any case that will run 
over the eight-hour finish time cannot be started. 

2. Establish a weighing factor to adjust estimated oper- 
ating time for a surgical team. 

3. Arrange cases to be done in descending order of time 
(corrected for "usual operating time"). If the cases are 
routinely scheduled by the LPT algorithm, some surgical 
specialty services in which cases are inherently shorter 
(ophthalmology, ear, nose, and throat, etc) will always fall 
to the end of the schedule. To minimize this problem, 
enough shorter cases (less than two hours) of predictable 
length are selected to fill one or two precise eight-hour 
blocks. but one should leave at least a third of the shorter 
cases to distribute in the remainder of the rooms at the end 
of the schedule. The two thirds of shorter specialty cases 
that are selected on a sensible priority basis are assigned 
sequentially to fill completely the operating time of one or 
two efficiently maintained rooms. 

4. After arranging the cases by operating time, the 
eases of various lengths are assigned, with the longer 
operations starting first. As a room becomes empty, the 
next longest case that is waiting is scheduled. When it 
appears that a surgical team will be occupied with a prior 
ease and a follow-on ease is to be allocated, the case is 
“flagged” and held. The longest waiting “flagged” case is 
placed in the schedule at the earliest time available without 
a staff conflict. In practice, using the LPT algorithm one 
R ecks for “flagged” cases that will require longer OR time 
before proceeding down the list. When the longer cases are 
scheduled, the shorter cases are used to fill in the remain- 


ing shorter time periods at the end of the schedule. 

5. Cancellations may occur or cases may be finished 
ahead of schedule when shorter alternative procedures are 
done. It is good to have some overscheduling o? short 
elective cases so that the slack time in the schedule can be 
utilized. 

6. Plan staffing schedules to run one or two ORs longer 
than eight-hour modules, as discussed previously. 

On a longer-range basis, a number of steps can be taken 
to enhance OR utilization. (2) Keep records of weexly and 
monthly OR utilization. Each local area will have some 
regular peaks and valleys (Fig 5). Local efforts can be 
made to shift elective surgery from the peak perieds into 
these low points. (2) Improve the schedule by having an 
anesthesia induction area.’ Shorten the time for position- 
ing and skin preparation where possible. (3) Ensure a 
smooth flow of procedures with a continuous audit system. 
A manual system or a semiautomated system can help 
maintain OR staff discipline where the data are regularly 
presented to the staff. (4) In the future, it may be desirable 
to negotiate scheduling with patients having elective, 
noncritical surgery. It has been my impression that a “if 
not today then tomorrow for sure” schedule is usually 
acceptable in a VA setting. Where billing for an extra day 
is involved, there will be a natural reluctance to adopt such 
a system. Accomodation of the OR schedule w th staff 
overtime may prove less costly. (5) Negotiate wcrk rules 
for OR staff that will allow more flexible work modules 
than the rigid eight-hour shift. (6) Encourage shifting 
elective procedures from high-use seasons to low-use sea- 
sons. 


Dan M. Bullock, US General Accounting Office, Los Angeles Regional 
Office, provided the data used in Table 1. 
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Fig 3.—Case 4. Top left, Transfemoral aortogram. There is complete occlusion of left 
common iliac artery. Ankle-arm (A/A) pressure ratio, 0.74. Top center, Left iliac 
arteriogram at time of recanalization shows distal end of occlusion and stenosis of 
external iliac artery (arrow). Top right, Immediately after recanalization, lumen is 
patent but irregular; A/A pressure ratio, 1.00. Bottom, Five months later, appearance 
has continued to improve. External iliac stenosis was dilated at time of recanalization. 
Nine months after dilation and recanalization, A/A pressure ratio, 1.12. 


tion, since it was believed that the procedure was techni- 
cally more difficult and might result in serious, uncontrol- 
lable hemorrhage.*** 

In our series of ten patients, there were no notable 
complications. A hematoma around the iliac artery was 
noted at operation in one unsuccessfully treated patient 
(case 9), probably due to perforation of the arterial wall by 
the wire. The hematoma was not clinically evident and was 
of no more importance than the hematoma that always 
occurs following translumbar aortography. Rupture of the 
artery by the distended balloon would undoubtedly have 
more serious consequences, but this is an unusual compli- 
cation that we have not encountered in over 150 dilations. 
It is also an avoidable complication if overdistention of the 
artery is avoided by proper selection of balloon size and 
meticulous attention is given to the position of the catheter 
relative to the course of the artery 

The difficulty encountered in catheterizing an occluded 
vessel is directly related to the length of the occlusion. We 
were successful in all seven cases in which only one of the 
common or external iliac arteries was obstructed. Solitary 
obstructions of the common iliac artery are especially 
attractive for recanalization since there is often no asso- 
ciated distal vascular disease.’ 

When a vessel is occluded by an atheromatous plaque, 
stagnation of flow occurs as far as the origin or entrance of 
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the collateral vessels. This results .n thrombosis of the 
entire segment. Since occlusion of the iliac arteries is most 
often due to an atheromatous plaque at the aortic or iliac 
bifurcation, thrombosis usually involves the entire common 
or external iliac artery, depending cn the location of the 
plaque.* If the thrombus is fully organized, it cannot be 
penetrated by a catheter, and recanalization is impossible. 
Fortunately, in most cases, the thrombus is poorly organ- 
ized and may remain soft and acellular for years.^? That 
this situation was present in all of our cases is suggested by 
the ease with which the catheter could be passed through 
most of the length of the vessel before encountering the 
short occluding segment at the aortic or iliac bifurcation. 

Compression of an atheromatous, inelastic plaque has 
been shown to be successful in the long-term treatment of 
atherosclerotic stenoses.*'^ A different mechanism must be 
postulated for the successful recanalization of a vessel 
partially occluded by soft thrombus. Although some com- 
pression must occur, it seems likely that at least part of the 
success of the procedure is due to what has previously been 
feared as a possible complication, the dislodgment of 
thrombotic material into the distal vessels. Siegelman et 
al," using pull-out angiograms, found thrombus on cathe- 
ters in 57 of 173 patients following abdominal angiogra- 
phy. It must be assumed that this ~hrombus is stripped 
from the catheter as it is withdrawn and embolizes distal- 
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Ionized Calcium Concentration 


and Cardiovascular Function 


After Cardiopulmonary Bypass 


LCDR Roberto A. Auffant, MC, USNR; John B. Downs, MD; Roger Amick, MD 


e Patients who required cardiopulmonary bypass were studied 
to determine the postoperative incidence of hypocalcemia and to 
quantify the effects of intravenous (IV) calcium chloride on 
ionized calcium (Ca++) concentration in blood and on cardiac 
function. Patients either received no calcium chloride postoper- 
atively (control), or received it as an intermittent IV bolus (5 
mg/kg) or as a constant infusion (0.5 mg/kg/min) whenever 
Ca** concentration was less than 1.8 mEq/L. Hemodynamic 
profiles were determined every 15 minutes during the first two 
postoperative hours. Regardless of Ca++ concentration and 
therapy, cardiac indices, stroke indices, and vascular 
resistances of all patients never differed significantly. No vari- 
able changed consistently, other than Ca++ concentration, in 
those patients receiving calcium chloride. We conclude that 
postoperative hypocalcemia occurs frequently after cardiopul- 
monary bypass surgery, but not to the degree that would be 
expected to cause cardiovascular depression, and is readily 
corrected with IV calcium chloride. Myocardial depression 
occurred in all patients, but likely resulted from other causes. 

(Arch Surg 1981;116:1072-1076) 


(2 plays an essential role in numerous physiologic 

processes. In addition to its role in blood coagulation, 
calcium contributes to contraction of cardiac and skeletal 
muscles, to the reaction to inotropic drugs, and to the 
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permeability of cellular membranes. Nevertheless, scien- 
tists have not accurately determined in vivo the concentra- 
tion of ionized calcium required for each function. Levels of 
ionized calcium can change precipitously after albumin 
administration, blood transfusion,’* or rapid changes sm» 
acid-base status.* Whether any of these changes also alter 
cardiovascular function has not been well delineated. Al- 
though investigators have attempted to correlate ionized 
calcium levels with cardiovascular function of both ani- 
mals** and humans,’:’-° lack of precise measurements of 
ionized calcium has hindered efforts. Somé have tried to 
predict the level of ionized calcium with the McLean- 
Hastings nomogram"; however, recent investigations have 
determined that the predicted levels and actual levels 
measured with an ion-exchange electrode correlate poor- 
1y.s10-08 

Not only accurate measurement of ionized calcium,* but 
also bedside evaluation of cardiovascular function with 
flow-directed, thermistor-tipped, pulmonary artery cathe- 
ters'" make improved studies possible. With this in mind, 
we designed an investigation to determine the incidence of 
hypocalcemia before, after, and during cardiopulmonary 
bypass. We also intended: to determine whether or not 
therapy with intravenous (IV) calcium chloride could alter 
the concentration of ionized calcium and, if so, whether 
such alteration would have any significant cardiovascular 
effects. Finally, we wished to determine if the measure- 
ment of ionized calcium can usefully guide therapy with 
calcium chloride. 


SUBJECTS AND METHODS 


Informed consent for participation in the study was obtained 
from 30 consecutive patients scheduled for operative procedures 
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ly. Smee the frequency of clinically notable embolization 
fellowing angiegraphy is extremely low," it is likely that 
*pon-aneous ‘ysis occurs. This same process may explain 
the lack of embolic complications following transluminal 
recanalization.” The same mechanism probably continues 


sbwiy over a long period as the soft mural thrombus is 


exposed to the full force of normal blood flow. This 
hypothesis weuld explain the gradual improvement often 
noted in the angiographic appearance of the vessels and 
the ankle pressures in the weeks and months following 
dlateon and recanalization (Fig 3). This gradual improve- 
men” is also dramatically illustrated in case 3. The patient's 
ankle-arm pressure ratio initially remained unchanged at 
068 out after six weeks had increased to 0.96. 

Urlike solitary occlusions of the common or external iliac 
artemes, the presence of combined occlusions of these 
vessels shoulc be considered a contraindication to recanal- 
izatien unless alternative treatment is unavailable. These 
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lesions are long (16.0 to 19.0 em in our series) and usually 
contain several areas of tough, atheromatous narrowing. 
They are often associated with severe distal vascular 
disease, making a satisfactory long-term result less likely. 
This type of occlusion accounted for our only two fail- 
ures. 

Our preliminary results suggest that, in selected cases, 
transluminal recanalization of complete iliac artery occlu- 
sion is an alternative to surgery. The advantages include 
the use of local anesthetic, low morbidity, low cost, and 
short hospital stay. Whether the long-term results will 
compare with the excellent results of endarterectomy or 
bypass surgery remains to be determined. 


Nonproprietary Name and Trademark of Drug 


Dipyridamole—Persantine. 
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that required cardiopulmonary bypass. Patients were admitted to 
the intensive care unit of the Gainsville (Fla) Veterans Adminis- 
tration Medical Center the night before operation for insertion of 
a radial artery cannula and for placement of a thermistor-tipped, 
flow-direeted, pulmonary artery catheter. Manometric tracings 
and chest roentgenograms confirmed proper placement of the 
pulmonary artery catheter. Baseline data were obtained before 
administratien of preanesthetic medication. Anesthesia for all 
patients included nitrous oxide, oxygen, fentanyl citrate, and 
pancuronium bromide. A clear pump-prime solution for extracor- 
poreal circulation consisted of 2,500 mL of a balanced salt solution, 
with a pH of 7.40, and 12.5 g of human serum albumin; no calcium 
was added te the pump-prime solution. 

Using arterial blood samples, we performed biochemical deter- 
minations as follows: with an ion-exchange electrode sensitive to 
calcium ion,* we determined the concentration of ionized calcium 
in blood; we analyzed, by standard techniques, systemic and 
pulmonary arterial blood samples for Po, and Pco., pH, and 
hemoglobin concentration. Flame photometry was used to deter- 
mine serum potassium concentrations. We used the modified 
Natelson method" to measure the concentration of serum citrate 
preoperatively, shortly after arrival in the intensive care unit 
postoperatively, and two hours postoperatively. The total concen- 
tration of calcium in blood was determined before and immediate- 
ly after operation by use of the o-cresolphthalein method.'* The 
total concentration of protein in serum was also determined before 
and after operation. The total concentration of serum magnesium 
was determined postoperatively. 

We measured systemic arterial blood pressure (BP) directly 
with a calibrated pressure transducing system connected to an 
oscilloseopic display. Right atrial pressure (RAP), pulmonary 
artery pressure (PAP), and pulmonary artery occlusion pressure 
(PAOP) were similarly recorded. A heparinized saline flushing 
Ve continuously irrigated all catheters and transducers. We 

easured eardiac output in triplicate by thermodilution tech- 
nique and monitored heart rate from a constant electrocardio- 
graphie tracing displayed by an oscilloscope. Core temperature 
was measured with the pulmonary artery thermistor. To calculate 
cardiac and stroke indices and systemic and pulmonary arteriolar 
resistances. we used the following formulae: cardiac index = car- 
diac output/body surface area; stroke index = cardiac index/ 
heart rate; systemic arteriolar resistance = [(BP — RAP)/cardiac 
output] (80); and pulmonary arteriolar resistance = [(PAP — 
PAOP)/cardiac output] (80). Measurements and calculations were 
performed preoperatively and every 15 minutes for two hours 
immediately after postoperative admissions to the intensive care 
unit. Bhe concentration of ionized calcium was also determined 
during cardiopulmonary bypass. All patients had mechanical 
ventilation until the end of the study period. 

Preaperatively, patients were randomly assigned to one of three 
groups and only those patients who had hypocalcemia postopera- 
tively were included in the study. Patients in group 1 served as 
controis and received no calcium chloride postoperatively regard- 
less of the concentration of ionized calcium in their blood. Patients 
in group 2 received intermittent IV doses of calcium chloride, 5 
mg/kg, as a 10% calcium chloride solution postoperatively whenev- 
er the concentration of ionized calcium in their blood was less than 
1.8 mEq/L; we recorded the amount of calcium required to 
inerease the ionized calcium level to 1.8 mEq/L. Patients in group 
3 received a constant IV infusion of calcium chloride, 0.5 mg/ 
kg/min, when the ionized calcium level was less than 1.8 mEq/L 
and the infusion was continued until the ionized calcium concen- 
tration exceeded 1.8 mEq/L. 

To determine the ability of the attending physician to clinically 
prediet a low level of ionized calcium in blood, postoperatively 
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patients from group 1 were assigned to a group in which all 
measurements and calculations were performed. However, they 
received calcium supplementation only when the attending physi- 
cian, without knowledge of the actual concentration of ionized 
calcium in the blood, thought they were clinically hypocalcemic. 
Patients assigned to this group who received calcium chloride 
postoperatively were excluded from the control group. 

Student's t test for paired and unpaired data and analysis of 
variance yielded the statistical significance of differences that are 
reported as significant if the probability of chance occurrence was 
less than one in 100 (P < .01) unless otherwise noted. All results 
represent the mean SD. 


RESULTS 


Thirty men, with a mean age of 57 + 5.9 years and mean 
body surface area of 1.99 + 0.17 sq m, were studied. Table 1 
gives the nature of the operations and the distribution of 
patients among the treatment groups. Cardiopulmonary 
bypass time averaged 99 minutes, and each patient 
required an average of 5 units of citrated blood produets. 
Serum citrate levels averaged 1.83 + 0.53 mg/dL preoper- 
atively, 3.26 + 1.34 mg/dL immediately postoperatively, 
and 3.52 + 2.80 mg/dL two hours later (normal range, 1.7 
to 3.0 mg/dL). 

Before surgery, the concentration of ionized calcium in 
all patients averaged 1.93 + 0.32 mEq/L but, during car- 
diopulmonary bypass, it decreased significantly in 29 of 30 
patients to 1.48 + 0.30 mEq/L (P < .001). After cardiopul- 
monary bypass but before admission to the intensive care 
unit, an average of 1.05 + 0.90 g of a 10% calcium chloride 
solution was administered to the patients by the surgical 
team. After arrival in the intensive care unit, the concen- 
tration of ionized calcium in the blood had increased to 
1.79 + 0.28 mEq/L, still less than the mean precperative 
value (P < .05). During the two postoperative hours, 23 of 
30 patients (76.6%) had a concentration of ionized calcium 
in their blood of less than 1.8 mEq/L at least once, at which 
time the concentrations of ionized calcium of patients in 


Table 1.—Operations and Treatment Groups* 
——————M———7€( 


Group 
0.5 mg/ Total 


5 mg/kg  kg/min No. of 
Operation Control CaCl, CaCl, Patients 


Coronary artery by- 

pass 6 7 3 16 
Aortic valve replace- 

ment 1 1 1 3 
Mitral valve replace- 

ment s: ^ T 2 2 


Ventricular aneurys- 
mectomy Y 






. 1 Ra 1 


Ventricular aneurys- 
mectomy with coro- 
nary artery bypass i d 


1 Aci 1 
Total No. of Patients 7 10 6 23 


*Twenty-three patients who had postoperative hypocalcemia and who 
were randomly assigned to treatment group prior to listed operative 
procedures were studied. Six patients who underwent coronary artery 
bypass and one who had his aortic valve replaced did not have postoper- 
ative hypocalcemia, and were excluded from postoperative study analy- 
sis. 
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Fig 1.—Mean concentration of ionized cal- 
cium in blood of patients to have cardio- 
pulmonary bypass was determined preop- 
eratively (P), intraoperatively (I), and for 
first two postoperative hours. Lowest con- 
centration of ionized calcium occurred 
during cardiopulmonary bypass 
(P < .001). Final postoperative determina- 
tions for mean concentration of ionized 
calcium of all groups did not differ signifi- 
cantly from preoperative determinations 
(mean + 1 SD). 
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groups 2 and 3 were increased by the administration of 
calcium chloride (P < .001). Patients in group 2 (bolus 
injections) required an average of 688 + 250 mg of calcium 
chloride to correct hypocalcemia. Significantly greater 
amounts of calcium chloride were necessary to achieve the 
same results in patients in group 3 (continuous infusion), 
who required an average dose of 1,338 + 819 mg of calcium 
chloride (P < .01). At the end of the two-hour study period, 
the concentrations of ionized calcium in the blood of 
patients of all three groups did not differ significantly 
from preoperative values (Fig 1). 

Before anesthesia, the mean cardiac index of all patients 
was 2.72 + 0.50 L/min/sq m and, postoperatively, cardiac 
index decreased to 2.10 + 0.69 L/min/sq m (P < .001); 
cardiac indices of patients in any group did not differ 
significantly at any time. By the end of the two-hour study 
period, the cardiac indices of patients in all three groups 
equaled preoperative measurements. 

The mean preoperative stroke index of all patients, 
43 + 9 mL/sq m, decreased to 26 + 10 mL/sq m postoper- 
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Fig 2.—Mean stroke indices of patients 
immediately after cardiopulmonary bypass 
decreased significantly compared with 
indices before cardiopulmonary bypass 
(P) (P — .001). Average stroke indices o. 
patients treated for hypocalcemia with 
calcium chloride (groups 2 and 3) did not 
differ significantly from those of n 
patients (group 1) (mean + 1 SD). 


atively (P < .001). During the two hours after surgery, 
mean stroke indices of patients treated for hypocalcemia 
(groups 2 and 3) did not differ significantly from those who 
did not receive supplemental calcium chloride (group 1). 
The average postoperative stroke index remained signifi- 
cantly lower than preoperative values for all three groups 
at all times (Fig 2). 

Systemic and pulmonary arteriolar resistances increased 
significantly after surgery (Fig 3). Regardless of the 
concentration of ionized calcium or the therapy, these 
values did not differ significantly among patients of all 
three groups. Evaluation of directional and quantitative 
changes in stroke index, cardiac index, and systemic and 
pulmonary arteriolar resistances after either bolus injec- 
tion or continuous infusion of calcium chloride revealed no 
consistent change in any measured or calculated variable 
other than in the concentration of ionized calcium in the 
blood (Table 2). 

The mean core body temperature increased from 
35.7 + 0.8 °C immediately after surgery to 36.9 + 1.1 °C 


Calcium—Auffant et al 


for pain management 


in surgery 


B proven analgesic efficacy—as a pre- and 
postoperative agent . ..for patients in labor... 
as the analgesic component of balanced 
anesthesia 


fast acting—onset of action within 10 minutes 
IM, very rapidly IV; peak analgesic activity 
within 30-60 minutes IM, more rapidly IV 


2 mg of Stadol produces a degree of respira- 
tory depression similar to that of 10 mg of 
morphine or 70 mg of meperidine—unlike 
these agents, doubling the Stadol dose to 4 mg 
does not appreciably increase the magnitude 
of respiratory depression 


favorable side effect profile—lov physical 
dependence liability, little nausea or vomiting, 
infrequent constipation 


few CNS effects other than sedation—the 
reported incidence of euphoria and hallucina 
tions is less than 1% 


nonscheduled—not subject to regulations 
under the Federal Controlled Substances Act 


Stadol 
W 


(butorphanol tartrate) 


proven performance in the relief 
of moderate to severe pain 


va Bristo! Laboratories 
BRIS i Ol Division of Bristol-Myers ( 
> ¥fTaCUuse New YC rk 1:3; 


f " | £ " 
Please see bri immary of prescribing information on the followin 





Tate t ji 


mo- 
Pe 54 M 
< s 


pw a ey eee y! í "o PATA = Za. a’... ke TT. ae. 
"Lyn ME. Y PT ae eet m MN a b R 
. a y t 


" SPs. ONES vM "UCET Da -— EE 
oT rs Á » - 


E 
"t -] 
r 


Table 2.—Concentration of lonized Calcium in Blood and Hemodynamic Variables of Patients Before and 
After Administration of CaCl, Solution 


5 mg/kg CaCl, 


ee R_—oOS  —_—— 


Before 
lonized calcium (blood), mEq/L 
Mean biood pressure, mm Hg 
Heart rate, beats/min 
Cardiac index, L/min/sq m 
Stroke index, mL/sq m 


Systemic arteriolar resistance, 
dynesscm~° 


Pulmonary arteriolar 
resistance, dynes s cm -5 


1 Resistance, dynes s cm ^ 





P 0 15 30 45 60 75 90 105 120 

[ Time, min 
Fig 3.—Mean systemic and pulmonary arteriolar resistances of all 
patients increased significantly after cardiopulmonary bypass (P) 
(P — .01). Immediately afterward, mean resistances of patients 
treated for hypocalcemia (groups 2 and 3) and patients not given 
calcium supplementation (group 1) did not differ significantly. 
Standard deviations overlapped widely and were omitted for 
clarity. 


two hours later. Body temperature among groups did not 
change significantly during the same period. Mean arterial 
pH ranged from 7.38 to 7.40 at all times for all groups. 
Mean concentration of serum potassium was 4.53 + 0.19 
mEq/L preoperatively, 4.48 + 0.47 mEq/L postoperative- 
ly, and was not lower than 4.0 mEq/L during the study 
period. Preoperatively, mean total serum calcium concen- 
tration of all patients was 9.59 + 0.45 mg/dL. Postopera- 
tively, total serum calcium concentration decreased to 
8.15 + 0.77 mg/dL (P < .001). Preoperatively, the mean 
concentration of total serum protein for all patients was 
7.18 + 0.59 g/dL. Postoperatively, total serum protein 
concentration decreased to 5.08 + 0.36 g/dL (P < .001). 
The mean postoperative concentration of serum magne- 
sium was 2.02 + 0.17 mEq/L. The groups did not differ 
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0.5 mg/kg/min CaCl, 
————————————————————— 


Before 
1.99 + .22* 1.57 + 0.13 
101 + 21 


2.21 + 0.54 2.76 + 0.87 


1,808 + 637 1,532 + 771 1,425 + 567 


206 + 108 





with respect to those variables. 

Nine patients were chosen randomly to determine the 
ability of the attending physician to clinically predict 
hypocalcemia. Statistical analysis (Fleiss’ K test) showed 
that the attending physician was correct for 52 of 99 
determinations, results that would be expected with ran- 
dom selection. 


COMMENT 


Although hypocalcemia commonly occurred both intraop- 
eratively and immediately postoperatively, levels of ion- 
ized calcium in the blood did not correlate with cardiovas- 
cular function. Stroke and cardiac indices and systemic 
arteriolar or pulmonary arteriolar resistances did not 
change significantly after therapy. Either bolus injection 
or constant infusion of calcium chloride solution readily 
corrected low concentrations of ionized calcium in blood; 
bolus injection was more effective and subjectively easier 
to administer. 

Conceivably, a concentration of ionized calcium in the 
blood less than 1.8 mEq/L, which is considered hypocal- 
cemie,** does not significantly affect the maintenance of 
normal cardiovascular function. Both the concentration of 
ionized calcium and the cardiovascular function were 
depressed immediately after surgery, but cardiovascular 
function did not respond to calcium therapy; therefore, 
myocardial depression likely resulted from other causes. 

The concentration of ionized calcium in blood was lowest 
intraoperatively. Unfortunately, no valid assessment of 
cardiac function can be performed during extracorporeal 
perfusion. Since we did not detect any concentration of 
ionized calcium postoperatively less than 1.2 mEg/L, we 
cannot conclusively state that the concentration of ionized 
calcium does not correlate with depressed cardiovascular 
function. Another possibility is that the routine adminis- 
tration of calcium chloride by the attending physician at 
the end of the cardiopulmonary bypass was sufficient to 
prevent the occurrence of low concentrations of ionized 
calcium in blood. Using preparations of isolated animal 
heart, previous investigators showed that the concentra- 
tion of ionized calcium required to maintain normal con- 
tractility is 1 mEq/L.” Our results indicate that significant 
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hypocaleemia occurs in patients after cardiopulmonary 
bypass, but not to the degree that would explain signifi- 
cant cardiovascular depression. 

No preoperative clinical or laboratory evidence indicated 
that metabolism of calcium or hormonal control in the 
patients studied was abnormal. We did not find significant 
changes in the acid-base status, the body temperature, or 
the serum concentration of magnesium and potassium that 
could explain the decrease in the concentration of ionized 
caleium in the blood. Although serum citrate concentration 
did inerease after surgery, the mean levels measured were 
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below the concentration frequently associated with signif- 
icant hypocalcemia.’ Other possible pathophysiologic mech- 
anisms (decreased hepatic blood flow, abnormal parathy- 
roid-hormone response) were not investigated. 

Our results should not be extrapolated to other clinical 
situations in which calcium homeostasis may be compro- 
mised; rather, further clinical investigation of such cases 
seems indicated. 


Nonproprietary Name and Trademark of Drug 


Paneuronium bromide- Pavulon. 
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Surgery and Its Sequelae in 
Crohn's Colitis and Ileocolitis 


Adrian J. Greenstein, MD; Samuel Meyers, MD; Linda Sher, MD; Tomas Heimann, MD; Arthur H. Aufses, Jr, MD 


* Indications for surgery, operative procedures, and the early 
and late sequelae of surgery for Crohn's ileocolitis have been 
studied in a series of 250 patients admitted to Mount Sinai 
Fospital, New York, between 2960 and 1975. The most common 
indications for-surgery were small-bowel obstruction in ileocoli- 
lis, and medical intractability in Crohn's colitis. Early postopera- 
tive complications (within 30 days of surgery) followed 79 
ooerative procedures (15%), and were most commonly wound 
irfections.(796., intra-abdominal abscess (2.6%), and postopera- 
tive intestinal obstruction (2.4%). Late sequelae (30 days to 15 
years following surgery) included intestinal obstruction in 36 
patients, external fistulae in 41 patients, and ileostomy problems 
ir 19 patients. and were most frequently caused by recurrent 
d'sease in the terminal portion of the ileum. Mortality following 
surgery for Crchr's disease may be subdivided into two groups, 
early and iate. All-eight early postoperative deaths were second- 
ary to sepsis, present in every instance prior to operation. The 
eight late deatns were caused by metastatic cancer in six and 
recurrent disease in two. Resection of excluded segments of 
bowel, as in four of the patients in this series, will reduce the late 
cancer risk. | 

(Arch Surg 1981;116:285-288) 


lonic surgery in general, and Crohn's disease in 

particular, is associated with a considerable postoper- 
atiwe morbidity and oceasional mortality. The morbidity 
amc mortality im Crohn's colitis and ileocolitis are usually 
the result of complicating features of this complex disease. 
These include internal and external fistulae, intra-abdom- 
imal and retroperitoneal abscesses, anorectal strictures, 
amd toxic dilation.'* Reoperation and recurrence rates 
fcllewing primary surgery are exceedingly high, and when 
calculated actuarially reach approximately 90% at 15 
years.‘ Despite this high recurrence and reoperation rate, 
surgical intervention clearly improves the quality of life of 
petients with advanced Crohn's disease? and may be 
lifesaving in emergency situations. The timing of surgical 
therapy, especially in elective procedures, must take into 
account the relationship of preoperative complicating fac- 
tors to subsequent morbidity. We enumerate and discuss 
the early and late postoperative complications in 250 
petients with Crohn's disease involving the colon. 


PATIENTS AND METHODS 


We studied the hospital course and subsequent progress of 250 
pa-ients who underwent operation, 199 with ileocolitis and 51 with 
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Table 1.—Major Operative Procedures in 250 
Patients With Crohn's Colitis and lleocolitis 



























Colitis lleocolitis Total 
(77 (459 (536 
Operations Operations) Operations) Operations) 
Incision and 






drainage* 
Intra-abdominal 
abscess 


Retroperitoneal 
abscess 


Diversion 
lleostomy7 


Colostomy 


Bypass 
With exclusion 


Incontinuity 


Revision 
lleostomy 3 13 16 


Colostomy 























































Reconstruction 

lleotransverse 0 2 2 
lleoascending 0 3 3 
lleosigmoidos- 

tomy 0 8 8 
lleoileostomy 0 3 3 
Closure of co- 

lostomy 2 6 8 

Resection 

lleocolic 

Primary 1 70 71 

Secondary 0 14 14 
Subtotal! colec- 

tomy and 

small bowel 24 58 82 
Segmental- 

small bowel 1 65 66 
Abdominoperi- 

neal 7 14 21 
Segmental- 

large bowel 7 19 26 
Proctocolecto- 

my and small 

bowel 9 17 26 
Left hemicolec- 

tomy 3 3 6 
Segmental 

large bowel 

and small 

bowel 1 18 19 










Others 
Lysis of adhe- 
sions 
Repair-recto- 
vaginal fistula 
Miscellaneous 












*Some in association with en bloc resection, bypass, or ileostomy listed 
under associated major procedure. 

tPermanent ileostomy carried out with segmental resection, subtotal 
colectomy, or proctocolectomy listed under associated major procedure. 
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Heparın 


Efficacy and Safety After Arterial Operations 


COL George J. Collins, Jr, MC, USA; COL Norman M. Rich, MC, USA; LTC G. Patrick Clagett, MC, USA; 
MAJ Michael J. Spebar, MC, USA; LTC James M. Salander, MC, USA 


e Hemorrhage is the most serious side effect of heparin 
socium use. Under several circumstances, one may need to 
administer heparin to patients who have had recent peripheral 
vascular operations. Avoiding an inordinate number of hemor- 
rhagic complications is mandatory after such operations. Side 
effects appear to be minimized by administering heparin by 
continuous intravenous (IV) infusion. Nineteen patients with 
recent peripheral vascular operations were given heparin by 
continuous IV infusion. A known hemorrhagic complication 
developed in only one. The degree of hemorrhage was mild and 
did not necessitate cessation of treatment with heparin. None of 
the patients whose mean activated partial thromboplastin times 
were in the therapeutic range experienced thrombotic complica- 
tions while receiving heparin. 

(Arch Surg 1981;116:1077-1081) 


he anticoagulant effects of heparin sodium were dis- 

covered by McLean in 1916. Murray was among the 
first to use heparin clinically? He believed it improved 
patency rates of arterial anastomoses and suggested that 
it might be useful in the treatment of venous thromboem- 
bolic disorders. 

Several reports have convinced most physicians that 
heparin is the drug of choice for treatment of venous 
thrombcembolism.** However, its use in the treatment of 
arterial thrombotic disorders remains controversial. 
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Thrombosis in the high-flow arterial circulation general- 
ly is thought to be initiated by platelet adherence to 
exposed subendothelial connective tissue or prosthetic sur- 
faces. Since, in clinical dosages, heparin usually has little 
effect on platelet function, it has been thought to be of 
little value for prophylaxis or treatment of arterial throm- 
botie disorders. Its use for these purposes has been discour- 
aged.* Nonetheless, there are several circumstances under 
which one may need to use heparin in patients who have 
had a recent peripheral vascular operation. Serious side 
effects associated with heparin use after arterial opera- 
tions have been reported by several workers.** In our 
experience, however, administration of heparin in the 
postoperative period after peripheral vascular operations 
has not been associated with an inordinate number of 
complications. This report describes the circumstances 
under which heparin was used, the technique of heparin 
administration, and the results of heparin use. 


MATERIALS AND METHODS 


In 1975, we developed several guidelines for the use of heparin 
after peripheral vascular operations. Classes of patients consid- 
ered candidates for receiving heparin prophylactically were those 
with prosthetic heart valves in place and those who had poor 
arterial flow after deliberate arterial ligation or graft removal 
because of infection. Therapeutic indications for heparin use were 
postoperative venous thromboembolism and failure of one or more 
arterial operations without apparent correctable cause. Under . 
these cireumstances, heparin therapy was considered to be indi- 
cated clinically and part of a treatment plan rather than experi- 
mentation. 

Principles followed in the administration of heparin were as 
follows: (1) the effect of heparin given intraoperatively was to be 
reversed prior to administering heparin postoperatively, (2) the 
activated partial thromboplastin time (APTT) was to be moni- 
tored in an attempt to maintain it in the range of 1.5 to 2.5 times 
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Table 2.—Major Indication for Surgery in 77 Separate 
Procedures in Patients With Crohn's Colitis and 459 
Procedures in Patients With Crohn's lleocolitis* 


Colitis lleocolitis Total 
(77 (459 (536 
Indication Operations) Operations) Operations) 
Intestinal obstruc- 
tion 7 (9) 
Medical intracta- 
bility 16 (22) 
Internal fistula 8 (10) 


Intra-abdominal 
abscess 9 (12) 48 (11) 57 (11) 


External fistula 4 (5) 25 (6) 29 (5) 
Perianal disease 7 (9) 20 (4) 27 (5) 


Rectovaginal fis- 

tula 7 (9) 
Reconstruction 

of continuity 1 (1) 
Residual rectal 

stump 5 (7) 
Retroperitoneal 

abscess 1 (1) 13 (3) 14 (3) 
Carcinoma 1 (1) 8 (2) 9 (3) 
Massive hemor- 

rhage 1 (1) 8 (2) 9 (2) 
Toxic dilation 6 (8) 3 (1) 9 (2) 
lleostomy dys- 

function 3 (4) 3 (1) 6 (1) 
Free perforation 

and peritonitis 1 (1) 5 (1) 6 (1) 
Peri-ileostomy fis- 

tula 0 (0) 5 (1) 5 (1) 


144 (31) 151 (28) 


80 (17) 
59 (13) 


96 (18) 
67 (12) 


11 (2) 18 (3) 


16 (3) 


17 (3) 


11 (2) 16 (3) 





*Percentage of total number of operations in parentheses. 


granulomatous colitis, by retrospective chart review. These 250 
patients constitute 68% of 365 patients with Crohn's disease 
involving the colon, 279 with ileocolitis, and 86 with Crohn's colitis, 
admitted to Mount Sinai Hospital, New York, between 1960 and 
1975. The diagnosis of granulomatous disease was based on the 
criteria elaborated in detail by Lindner et al^ Cook and Dixon,’ 
Korelitz et al^ and Lockhart-Mummery and Morson, and de- 
scribed fully in our previous publications.'?'^ The early surgical 
complications that occurred during the first 30 postoperative days 
were evaluated in all patients. Late sequelae, which developed 30 
days to 15 years after their initial operation, were studied in 143 
patients with ileocolitis and 23 with colitis. These patients were 
readmitted to the hospital during the study period. 

A total of 536 operative procedures were performed on the 250 
study patients. The number of operative procedures ranged from 
one to nine. The specific operations are enumerated in Table 1. In 
this table, each operative intervention is listed only once, under 
the major procedure performed. Any subsequent procedure per- 
formed for complications is listed separately. 

The indications for surgery are listed in Table 2. In ileocolitis, 
small-intestinal obstruction was the most common indication for 
surgery. Medical intractability was the indication for 96 operative 
procedures, and was the most common indication in patients with 
colitis. Internal fistula was listed as an indication for surgery in 67 
operations. The majority of these patients had ileocolitis. Fifty- 
seven surgical procedures were performed for intra-abdominal 
abscess. In 31, incision and drainage alone was the primary 
surgical procedure, while 26 had drainage in conjunction with 
another major intra-abdominal procedure such as resection or 
bypass. In the 29 patients in whom an external fistula was an 
indieation for surgery, the fistula almost always followed a 
previous operative procedure. However, in this group, there were 
three patients with a spontaneous fistula, all draining in the 
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Table 3.—Major Early (— 30 Days) Postoperative 
Abdominal Complications in Crohn's Colitis 
and lleocolitis 


Colitis lleocolitis Total e 


(77 (459 (536 
Operations) 


Complication 


Wound 
Infection 


Dehiscence 


intra-abdominal 
Intestinal obstruc- 
tion 13 (2.4%)* 


lleostomy dysfunc- 
tion 3 (0.696) 


Anastomotic leak 4 (196) 


Intra-abdominal 
abscess 
Gangrene of ileos- 
tomy stoma 0 


1 
Total 15 64 


Operations) Operations) 


37 (7%) 


14 (2.6%) 


1 (0.2%) 
79 (15%) 


*|ntussusception in three patients. 


Table 4.—Late Postoperative Complications in 
Crohn's Colitis and lleccolitis* 


Colitis Teocolitis Total 
(51 (199 (250 
Patients) Patients) Patients) 
Intestinal 
obstruction 4 (8) 
External 
fistula 4 (8) 
Late 
abscesses 2 (4) 


32 (16) 36 (14) 


37 (19) 


41 (16) 


10 (5) 12 (5) 


*Complications from 30 days to 15 years pestoperatively. Percentage of 
total in parentheses. 


Table 5.—Late Postileostomy Complications Among Patients 
With Crohn's Colitis and lleocolitis Subjected to lleostomy 


lleo- 


Colitis col'tis 


Caused by recurrent disease 
Dysfunction 


3 
Fistula, peri-ileostomy 0 
Hemorrhage 0 
Stricture 1 


Incidental 
Prolapse 2 2 


Retraction 0 1 1 
Total Complications 4 15 19 
periumbilical area. The group of patierts with perianal disease 
included 12 patients with associated anorectal stricture, described 
in detail in a previous publication." Severe perianal disease in 
association with a variable extent of colitis was the main reason 
for surgery in 27 procedures, usually requiring subtotal colectomy, 
and, when unsuccessful, subsequent abcominoperineal resection. 
Additional surgical indications included massive hemorrhage 
toxic dilation, and free perforation as well as other less common 
indications listed in Table 2. 


RESULTS 
Early Postoperative Complications 


There were 79 major postoperative abdominal complica- 
tions following the 536 operative procedures (Table 3). 
Cardiopulmonary, renal, and liver complications were 
uncommon in this relatively young group of patients. 
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Table 1.—Full-Dosage Prophylaxis 
With Heparin Sodium: Indications 


Patient/Age, 
yr/Sex 


1/68/M 


Indications Day Infusion 


for Use Begun 
Prosthetic Preoperative- 
aortic valve ly* 


Operations 
Abdominal 
aortic 
aneu- 
rysm 
Abdominal 
aortic 
aneu- 
rysm 
Arterial li- 
gationi 


2/76/M Prosthetic 


aortic valve 


3/67/F Preservation 
of collater- 


als 


Prosthetic Preoperative- 
aortic valve, ly* 
preserva- 
tion of col- 
laterals 


4/39/F Arterial li- 


gation || 


*|nfusion resumed in recovery room. 
TInitial prophylaxis with warfarin sodium. 
Removal of infected axillofemoral bypass. 
8Infusion begun in recovery room. 
[Infected femoral false aneurysm. 















Table 3.—Treatment of Postoperative 
Deep Venous Thrombosis: Indications* 






Postoperative 
Day Infusion 
Begun 


Patient/Age, 
yr/Sex 


Indications 
for Treatment 









Operations 



















2/72/M AX-FEM DVT + PE 6 

4/68/M Thrombectomy DVT + PE 5 
(twice) 

5/47/M Thrombectomy DVT + PE 23 

6/68/M AAA DVT + PE 4 

8/60/M AAA DVT + PE 4 





*FEM-FEM indicates femorofemoral bypass; DVT, deep venous throm- 
bosis; AX-FEM, axillofemoral bypass; PE, pulmonary embolus; AFBP, 
aortofemoral bypass; AAA, abdominal aortic aneurysm; CEA, carotid 
endarterectomy. Treatment consisted of infusion of heparin sodium. 


Table 2.—Full-Dosage Prophylaxis With Heparin Sodium: Technique and Results 


Infusion Rate, APTT, s* 
Units /hr T ———————À 
SL MOS Pre- Treatment, 
Patient Low High Mean operative Low High Mean Days Complications Reason Stopped 





400 1,600 


600 1,000 


800 1,000 


1,000 


Patient 
taking 
heparin 


* Activated partial thromboplastin time. 


normal, and (3) heparin was to be given by continuous intravenous 
(IV) infusion. The charts of all patients given heparin according to 
these guidelines were reviewed in an attempt to establish the 
efficacy and safety of heparin use after arterial operations. 


RESULTS 


During a five-year period in which approximately 1,200 
peripheral vascular operations were performed, 19 patients 
had indications for postoperative heparin treatment. In 
three patients (eases 1, 2, and 4; Tables 1 and 2) heparin 
administration was deemed necessary because of the pres- 
ence of a prosthetie heart valve. In two patients (cases 3 
and 4, Tables 1 and 2) with infection (one prosthetie graft 
infection and one infected pseudoaneurysm), heparin was 
given in an attempt to prevent thrombosis of collateral 
vessels after arterial ligation and/or prosthetic graft 
removal. One of these patients (case 4, Tables 1 and 2) also 
had a prosthetic heart valve. Despite monitoring the APTT 
at least twice daily, individual values were extremely 
variable and each patient had at least one value that was 
"out of control," ie, greater than 120 s (Table 2). Mean 
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120 








50.8 Course completed, 
warfarin sodium 
therapy resumed 


Course completed, 
warfarin sodium 
therapy resumed 


Flow judged to be 
adequate 


Course completed, 
warfarin sodium 
therapy resumed 


\ 


APTTs, however, were in the therapeutic range. The mean 
APTT for normal subjects in our laboratory is 33 s (range, 
27 to 39 s). 

Mean infusion rates, which were adjusted in an attempt 
to maintain the APTT at 1.5 to 2.5 times normal, also were 
extremely variable and ranged from as low as 750 units/hr 
to as high as 1,000 units/hr. However, in none of the 
patients did a hemorrhagic complication develop. Three of 
the four (cases 1, 2, and 4; Tables 1 and 2) completed a full 
course of heparin therapy (eight to 20 days of treatment) 
and resumed warfarin sodium therapy. There were no 
thrombotic complications in these three patients. In one 
patient (case 3, Tables 1 and 2), heparin infusion was 
discontinued on the seventh postoperative day. This 
resulted in thrombosis of collateral vessels, and the 
involved extremity had to be amputated. In patient 2 
(Tables 1 and 2), warfarin had been chosen initially as the 
prophylactic agent. A rectus sheath hematoma developed, 
warfarin therapy was discontinued, and heparin infusion 
was begun. No expansion of the hematoma developed while 
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Table 6.—Comparison of Indications for Surgery in Crohn's Colitis and lleocolitis 


lleocolitis, 96 
————————————— 
Present Farmer Farmer 
Series Allan et al" et al" Allan et al'* et al" < 
(199 Patients) (53 Patients) (225 Patients) (112 Patients) (127 Patients) 


Crohn’s Colitis, % 


Pemanal eisease 
Acete hemorrhage 
Toxic mesaccion 


Wound complications occurred in 44 of 536 operations. The 
majonity cf these (37) were infections that responded to 
Openimg cf the wound and antibiotic administration. 
Wound dehiscence was recorded in seven cases. 

intra-abdominal complications occurred after 31 opera- 
tiwe procecures. There were 13 episodes of postoperative 
insestinal ebstruction, three caused by intussusception and 
tea seeondary to postoperative adhesions. There were four 
epesoces c^ anastomotic disruption, all of which were 
reeoguized ane treated successfully either by drainage of 
the :in-ra-a»dominal abscess or by reopening of the abdom- 
inal wounc wih or without loop ileostomy. 

_lecstomy complications were surprisingly uncommon in 
the ezrly posteperative period, although gangrene of the 
steama occurred in one patient, and intermittent "dysfunc- 
ticn" »ecur-ed in three others. 

There were eight postoperative deaths in the series, six 
in patents-with ileocolitis and two in patients with granu- 
loriateus clit. Seven occurred within 30 days, and one 
occurred six weeks after surgery. All deaths were caused 
by seosis. Six occurred in patients with preoperative 
intra-abdominal abscesses. One patient died of sepsis four 
da-s after ileostomy and incision and drainage of a 
perforating cecal carcinoma. The eighth death followed 
preoperative perforation of the ileum resulting in general- 
ized peritonitis and Candida sepsis. 

Late Sequelae 

One huncrec sixty-six patients were reevaluated during 

& subsequent admission, 30 days to 15 years following 


surgery. The readmission was usually the consequence of 
recurrent or residual Crohn’s disease, or carcinoma. 


at least 36 patients experienced late intestinal obstruc- - 


tio3. Twenty-s:x were caused by recurrent disease, four by 
car*inema, anc six by adhesions. External fistulae devel- 
oped ia 41 patients. Thirty-nine were caused by recurrent 
or »esidual leit:s; one patient had recurrent carcinoma and 
one fistula was secondary to cancer without recurrent 
disease. Laže abscesses developed in seven patients one to 
nine years following resection ard in five patients from 
four te 26 years following bypass. All were related to 
recurrent om active residual disease. 

Foilewing ileostomy in 109 patients, 19 experienced one 
of 2 number of late complications during the next 15 years 
(Table 5). These postileostomy complications occurred 
moaths to years following the ileostomy. Nine patients 
experiencec “ileostomy dysfunction,” defined as intermit- 
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tent crampy abdominal pains with reduced ileostomy out- 
put, followed by subsequent excessive flow. This was 
caused by recurrent ileitis in all six patients who experi- 
enced this problem in the late postoperative period. Several 
patients required multiple reoperations. One required five, 
and one had four ileostomy reconstructions. Peri-ileostomy 
fistulae developed in six patients. These were either pre- 
ceded by or associated with a parastomal abscess. These 
were also all the result of recurrent ileitis and required 
resection and drainage of the abscess when present. In 
four patients, the ileostomy was reconstructed on the 
opposite side of the abdomen. Three stoma patients bled, 
and one experienced a stricture from recurrent disease. 
Three patients experienced retraction or prolapse,” without 
evidence of recurrence. There was one death caused by 
massive hemorrhage from recurrent disease proximal to 
an ileostomy; one death was related to severe perianal 
and buttock sepsis with progressive disease despite diver- 
sion. 

There were nine patients who experienced gastrointesti- 
nal cancer—eight in association with ileocolitis and one 
with Crohn’s colitis. Six of these patients died within two 
years of the diagnosis of malignancy. These included all 
four patients with cancer in excluded loops of bowel—two 
in the sigmoid colon and one each in the cecum and 
terminal portion of the ileum. Five cancers developed in 
in-continuity bowel, with three long-term survivors. These 
patients have been fully considered in separate publica- 
tions.'^'^ In addition, there were eight patients with 
extraintestinal cancer with only two deaths, one caused by 
cerebral glioma and one caused by endometrial cancer. 


COMMENT 


Seventy-nine of 536 operative procedures in this series 
were followed by a major intra-abdominal or wound com- 
plication. This is probably not excessive when one considers 
the large number of patients with preoperative sepsis, 
fistulae, and the high percentage of patients receiving 
steroids. 

We have grouped together various indications for sur- 
gery (Table 6) for purposes of comparison with two pre- 
vious series, that of Allan et al in Birmingham, England," 
and Farmer et al, in Cleveland." As can be seen from Table 
6, obstructive symptoms are a considerably more common 
indication in the ileocolitis group, while the most common 
indications for surgery, abdominal abscess and fistula, are 
equally common in our two groups of patients. The greater 
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Table 4.—Treatment of Postoperative Deep Venous Thrombosis: Technique and Results 





Infusion C — Units /hr APTT, st 
Treatment, 
= Low pes ee. aids Mean Preoperative High Mean Days Complications 
1,200 1,000 36. B 92.8 52.8 11 None 
1 E 1,600 1,400 32.8 98.3 57.6 Perigraft 
een 
3 5001 1,000 = 4 32.5 > 120 62.2 - 
4 8001 1,200 1 60 31.9 120 66.4 
5 1,0001 2,200 1,600 = 61.0 82.4 70.8 
6 1,000§ 1,300 1,200 26.7 41 n. 77.2 > 7 
T 1,0001 1,300 1,200 30.9 101.0 
750 2,000 1,300 31.1 o i > 120 ii : x om 


> i wero > Red 
























*In all cases heparin sodium infusion was stopped when the course was completed, and warfarin sodium was prescribed. 
TActivated partial thromboplastin time. 
iInitral bolus of 5,000 units. 

§Initial bolus of 10,000 units. 


Table 5.—Treatment of Postoperative 
Arterial/Graft Thrombosis: Indications* 


Patient/ Day 
Age, Indication for Infusion 
yr/Sex . Operations Treatment Begun 
1/62/M Carotid-Ax Postoperative arterial OF 
thrombosis 
Postoperative arterial 0 
thrombosis 
Postoperative arterial 
thrombosis 
Postoperative graft 
thrombosis 
Postoperative graft 
thrombosis 
Postoperative arterial 
thrombosis 
Postoperative graft 
thrombosist 


2/51 /M FPBP 
3/63/M CEA 

4/58/M AX-FEM-FEM 
5/45/F CAR-SUBCL 


6/47/M 


Thrombectomy 


7/38/M AX-FEM-FEM 


*Carctid-Ax indicates carotid axillary bypass; FPBP, femoropopliteal 
bypass; CEA, carotid endarterectomy; AX-FEM-FEM, axillofemorofemoral 
bypass; CAR-SUBCL, carotid-subclavin bypass. Treatment consisted of 
infusion of heparin sodium. 

Day 6 indicates recovery room. 

tMultiple prior thromboses. 


heparin was being given, and an eight-day course of 
heparin was completed. 

Eight patients were given heparin in full doses for 
treatment of postoperative venous thromboembolism. The 
diagnosis of venous thrombosis was confirmed in all cases 
by phlebography or phleborrheography.* Pulmonary embo- 
lism was confirmed by ventilation-perfusion lung scans. In 
all patients treated for pulmonary embolism (Tables 3 and 
4), there was either phlebographic or phleborrheographic 
evidenee of occlusion of lower-extremity veins. Monitoring 
was directed to maintaining the APTT in the range of 1.5 
to 2.5 times normal, ie, between 49.5 and 82.5 s. This was 
accomplished for mean APTTs, but individual values again 
were highly variable (Table 4). Mean infusion rates of 
heparin ranged from as low as 900 to as high as 1,600 
units/hr. A hemorrhagic complication developed in only 
one patient (case 2, Table 4). A perigraft hematoma 
developed in the tunnel of an axillofemoral bypass on the 
first day of treatment. However, it did not increase in size, 
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and heparin infusion was continued for seven days. In none 
of the patients in this group did evidence of further venous 
thromboembolism develop while they were receiving 
heparin. All patients were taking warfarin at the time of 
discharge from the hospital with a recommendation to 
continue warfarin therapy for 12 weeks. 

Seven patients were treated with heparin because of 
arterial or graft thromboses occurring after failure of one 
or more arterial operations. In these cases, failure to 
achieve a satisfactory result could not be explained by 
technical mishap. One patient (case 7, Tables 5 and 6) had 
had several graft limb thromboses after a previous aorto- 
femoral bypass. Two patients (cases 1 and 2, Tables 5 and 
6) in this group died. In both, additional arterial thrombotic 
episodes developed while the patients were receiving 
heparin. Thus, these two patients demonstrated heparin 
resistance. Despite mean infusion rates of 1,200 and 1,300 
units/hr, respectively, mean APTTs in the therapeutic 
range never developed. None of the patients whose mean 
APTTs were in the therapeutic range had additional 
arterial thrombotic episodes while receiving heparin. 

One patient (case 5, Tables 5 and 6) had am early 
postoperative thrombosis of what was shown at reopera- 
tion to be a technieally satisfactory carotid-subclavian 
bypass. Heparin therapy was begun immediately after 
thrombectomy. The IV infusion infiltrated subcutaneously 
on the seventh postoperative day, the APTT fell te 23.4 s, 
and another arterial thrombotic episode occurred. An 
additional thrombectomy was performed, and heparin 
infusion was continued for another 15 days. No further 
thrombotic episodes occurred, and warfarin was prescribed 
when the patient was discharged. 

None of the patients treated for arterial/graft throm- 
boses experienced a documented hemorrhagic complica- 
tion. In one patient (case 1, Tables 5 and 6) a right 
paramediastinal roentgenographic density developed after 
insertion of a subclavian catheter. He was receiving hepa- 
rin at the time, and it was speculated that the roentgeno- 
graphic density might represent a hematoma. However, it 
did not expand during continued treatment with heparin. 
Since no autopsy was performed, the precise nature of the 
roentgenographic density is not known. Because of a 
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percentage in our patients with Crohn's colitis min cests 
that surgery may have been carried out later, or in a more 
complicated group of patients with colitis. Perianal disease 
was common in our patients, occurring in approximately 
50%, but was a less common primary surgical indication 
than in the other series. Toxic megacolon, the major 
indication in 8% of our patients with colitis, was a definite 
entity, requiring occasional surgical intervention, but less 
often than the numbers found by Farmer et al.” 

Infection was the most important cause of early morbid- 
ity in this series. The wound infection rate of 7% is similar 
in this series to the overall wound infection rate of 7.5% 
reported by the National Research Council'^ Earlier 
studies on inflammatory bowel disease record wound infec- 
tion rates as high as 19%" and 38955; and, in abdominal 
operations in which the bowel was opened, at 147?'* and 
29%.” However, a review of the recent literature by 
Condon?! shows that in 27 randomized controlled clinical 
trials the use of oral, systemic, and/or topical antibioties 
reduced the wound infection rates significantly in all but 
six of 28 treated groups to between 0% and 12%. During the 
past decade, almost all surgeons at this institution have 
used an antibiotic bowel preparation, such as neomycin- 
erythromycin, in addition to mechanical cleansing with or 
without systemic or topical antibioties. Wound disruption 
occurred in only 1.3% of our series, which is comparable 
with the experience of others." 

The large number of patients requiring ileostomy has 
resulted in considerable morbidity. The use of the Brooke 
eversion ileostomy” has almost eliminated the complica- 
tion of nonspecifie serositis, only three cases of early 
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ileostomy dysfunction being recorded, and al six cases of 
late dysfunction being caused by recurrent disease. Such 
dysfunction adversely influences the quality of life experi- 
enced by the patient. However, in general, the quality of 
life is perceived by the ileostomist to be superior to that 
experienced prior to the operative procedure.’ Factors that 
make both physical and psycholozical management of 
ileostomists easier for the patients at Mount Sinai Hospital 
include the proliferation of the ileostomy clubs first started 
in this hospital by Lyons in 1952;* plus the constant 
presence of two full-time enterostomal therapists. 

Among our group, there was 2. 3.2% early mortality 
(eight of 250 patients). This was related exclusively to the 
presence of preoperative infection that was uncontrolled 
despite all therapy. The figure of 3.2% is similar to the 3.5% 
to 5.8% postoperative mortality reported by several groups 
among their patients with inflammatory bowel dis- 
ease.!* .15,22,25.26 

Except for the ten patients with adhesive intestinal 
obstruction, the late sequelae of surgery in our patients 
with Crohn's disease are the consequence of the high 
recurrence rates, residual disease, or the cevelopment of 
cancer. Others have found occasional cause of late morbid- 
ity to be the delayed appearance of intra-abdominal 
abscess apparently unrelated to obvious recurrent Crohn's 
disease."^* Late abscesses among our patients were all 
caused by recurrent or residual disease. 


Jean DiCarlo assisted in the preparation of this manuscript, and Reuben 
Devaprasad assisted in gathering data. 
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Table 6.—Treatment of Postoperative Arterial/Graft Thrombosis: Technique and Results 


Infusion Rate, Units/hr* APTT, st 


Patient Low High 
1 300 1,500 


Mean Preoperative Low 
1,200 27.5 27.0 


High Mean Days 
95.4 48.3 23 


Reason 


Stopped 


Treatment, 
Complications 


Presenti Died 


2 1,000 1,600 1,300 28.4 23.0 66.4 43.1 None Died 
3 1,000 1,000 1,000 31.2 40.4 96.9 65.6 None Course completed 
5 


4 500 1,000 800 36.1 45.0 120 59.7 None Course completed 
700 : , 


6 1,000 1,300 1,200 24.2 23.5 120 56.4 None Course completed 


12 
12 
, : a 
, : 13 
10 


7 500 850 700 26.8 37.9 


*|nfusion of heparin sodium. 
TActivated partial thromboplastin time. 


120 62.0 





None Course completed 


iParamediastinal roentgenographic density developed, speculated to be a hematoma. However, it did not expand during continued treatment. 


history of recurrent arterial/graft thromboses or failure to 
establish a high arterial flow rate, long-term anticoagula- 
tion with warfarin was prescribed for four of the five 
survivors in this group. 


COMMENT 


Serious complications of heparin therapy are (1) throm- 
bocytopenia, an unusual complication that occurs on an 
immunologic basis and that is reversible on cessation of 
heparin administration'*; (2) eutaneous necrosis, a severe 
but unusual complication that may be due to stimulation of 
platelet aggregation by heparin in a small percentage of 
patients"; and (3) hemorrhage. The most serious among 
these is hemorrhage, which occurs in roughly 4.0% to 14.5% 
of low-risk patients and in roughly 12.4% to 50% of 
high-risk patients." 

While one might expect hemorrhagic complications to be 
less frequent when heparin effect is monitored, a recent 
study failed to confirm this expectation in patients with 
venous thromboembolism treated by intermittent IV infu- 
sion of heparin.? On the other hand, administration of 
heparin by continuous rather than intermittent IV infu- 
sion was shown, in the same study, to reduce substantially 
the incidence of hemorrhagic complications.? Hemorrhagic 
complications are more common in surgically treated 
patients than in medically treated patients. Hirsh and 
co-workers reported such complications in 13.5% of surgi- 
cally treated patients and in 6% of medically treated 
patients." 

The presence of an arterial suture line, particularly in 
association with a prosthetic arterial graft, might be 
expected to increase greatly the risk of bleeding during 
treatment with heparin. However, our data demonstrate 
that heparin can be used with relative safety even in 
patients who have undergone peripheral vascular opera- 
tions. We believe the risk of hemorrhage is minimized by 
giving heparin by continuous IV infusion and by serial 
monitoring of heparin effect. The therapeutic range for 
most patients can be bracketed rapidly by mean infusion 
rates approximating 1,000 units/hr with upward or down- 
ward adjustments based on monitoring of the APTT. Since 
individual requirements are variable and unpredictable, we 
begin infusion at a rate of 750 units/hr to avoid an initial 
overshoot in the APTT. A motor-driven infusor provides 
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additional safety by acting as a brake between the patient 
and the infusion bottle containing heparin. 

When heparin is to be administered in the immediate 
postoperative period, it is important either to reverse the 
effect of heparin given intraoperatively, which has been 
our practice, or to delay the onset of heparin infusion until 
the APTT is known to be in a safe range. While it has not 
been proved, it is logical to assume that additive doses of 
heparin contribute to an increased incidence of hemor- 
rhagic complications. This was stressed in the past by 
Martyn and Janes.’ They reported major hemorrhagic 
complieations in four of 11 patients who received heparin 
after vascular operations. All of their complications 
occurred in the early postoperative period, and they con- 
cluded, "The high incidence of hemorrhage after vascular 


procedures was judged to result from the institution aa, 


continuous administration of heparin immediately after 
operation, at a time when therapeutic quantities of heparin 
administered at the time of operation were still circulating 
in the patients." Our data demonstrate that heparin can be 
given safely in the early postoperative period. In nine of 
our 19 patients, heparin administration was begun in the 
recovery room as soon after operation as the baseline 
APTT report was received. Thus, in these cases, heparin 
therapy was begun roughly an hour after completion of the 
operation. No patient had a proven hemorrhagic complica- 
tion; development of a mediastinal hematoma was sus- 
pected in one patient, but it did not expand during 
continued treatment with heparin. The only patient in our 
series with a documented hemorrhagic episode had heparin 
therapy begun on the sixth postoperative day. 

Hemorrhagic complications associated with heparin use 
after vascular operations have occurred even when heparin 
administration was begun several days to weeks after 
operation. Arylyan and Stansel' reported hemorrhagic 
complications in three patients in whom heparin infusion 
was begun on the 7th, 8th, and 25th days after a vascular 
procedure. In contrast, four of our patients (Tables 3 and 5) 
had heparin infusion begun after the seventh postopera- 
tive day, and a hemorrhagic complication developed in 
none. 

Serious wound complications have been reported in 
patients receiving heparin after arterial operations. Salz- 
man* reported that wound sepsis, probably resulting from 
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faulty hemostasis, occurred in 29% of patients receiving 
one or more doses of heparin after an arterial operation. 
Ameng the 19 patients to whom we administered heparin, 
a perigraft hematoma developed in one and an epifascial 
dehiscence of a groin wound developed in one. None had 
wound sepsis. 

The most difficult aspect of a study such as this is 
judging the effectiveness of the prophylactic/therapeutic 
regimen. In our series, heparin appeared to be effective in 
preventing both arterial and venous thromboembolic epi- 
sodes in all patients whose mean APTTs were in the 
therapeutic range and in whom a complete course of 
heparin was given. In none of the eight patients treated 
for postoperative venous thromboembolism did additional 
thromboembolie episodes develop while they received 
heparin. In two of seven patients in the arterial/graft 
thrombosis group, thrombotic episodes developed while 
they received heparin. Whether these episodes represented 
true resistance to heparin, ineffectiveness of heparin, or 
complications of heparin similar to those reported by 
Weismann and Tobin?? and Roberts and co-workers'* is not 
known, but in neither case could the thrombotie episodes be 
accounted for on the basis of mishap such as subcutaneous 
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infiltration of heparin or inadvertent cessation of heparin 
infusion. They were the only patients in whom mean 
APTTs in the therapeutic range were not achieved with 
substantial doses of heparin. 

In one patient in the arterial/graft thrombosis group, 
arterial thrombosis developed when the heparin infusion 
infiltrated subcutaneously, and in one patient in the 
prophylaxis group, thrombosis developed and the patient 
had to have an amputation after heparin therapy was 
discontinued. In the patient whose heparin infusion infil- 
trated on the seventh day of treatment, infusion was 
resumed after restoration of flow by thrombeetomy and 
was continued for an additional 15 days. No further 
thrombotic episodes occurred during heparin infusion, and 
the patient was discharged on a regimen of warfarin. 
These observations. suggest, in a rather positive way, that 
heparin was having a salutary effect in terms of prevent- 
ing thrombosis. 


Nonproprietary Name and Trademarks of Drug 


Heparin sodium—Hepathrom, Heprinar, Lipo-Hepin, Liquaemin 
Sodium, Panheprin. 
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Acute Alcohol Ingestion 


and Platelet Function 


Ernest L. Dunn, MD; Robbin G. Cohen, MD; Ernest E. Moore, MD; Roger D. Hamstra, MD 


€ A substantial number of severely injured patients are under 
the influence of alcohol, making it important to understand the 
effects of acute alcoholic intoxication on the clotting mecha- 
nism. Twenty healthy volunteers ingested commercial liquor 
over a four-hour period and were observed for another three 
hours. Peak blood alcohol levels were above 200 mg/dL in four 
subjects and between 100 and 200 mg/dL in 12. Platelet counts, 
platelet aggregation, and bleeding times were not significantly 
altered over the seven hours. This study demonstrates that acute 
alcoholic intoxication in healthy persons does not alter platelet 
function. 

(Arch Surg 1981;116:1082-1083) 


giae number of injured patients arrive at the 
emergency department with alcohol intoxication. It 
has been previously shown that the long-term ingestion of 
light to moderate amounts of alcohol (2 oz daily) was 
inversely related to coronary death.’ Rostulated mecha- 
nisms include an increase in high-density lipoproteins and 
decreased platelet aggregation. If short-term alcohol 
ingestion modifies platelet function, the guidelines for 
platelet transfusion in the multiply injured patient would 
need to be altered. This study was undertaken to investi- 
gate the effects of substantial alcohol ingestion on the 
platelet function in otherwise healthy persons. 
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SUBJECTS AND METHODS 


Twenty healthy volunteers, aged 20 to 35 years, were studied. 
There were 14 men and six women. No individual had a drinking 
history exceeding 2 oz of alcohol per day and none had a history 
bleeding problems. Physical examination revealed no stigmata of 
hepatie disease or previous coagulation disorders. The subjects 
consumed no alcohol or medications in the 72 hours preceding the 
study. None of the women were using estrogen therapy. Informed 
consent was obtained. 

Commercial liquor was ingested orally ad libitum for four hours. 
Tonies or other mixes, such as quinine, with known effects on 
platelet function were avoided. The liquor ingestion was discontin- 
ued after four hours and the subjects observed for another three 
hours. Some of the subjects terminated or decreased their rate of 
alcohol consumption prior to four hours because of feelings of 
relative intoxieation. Blood alcohol levels, platelet counts, and 
platelet aggregation to adenosine diphosphate (ADP), epineph- 
rine, and collagen were determined at baseline, two, four, and 
seven hours. 

Platelet aggregation study was performed by withdrawing 9 
mL of venous blood into a plastic syringe and mixing this with 1 
mL of 0.11M sodium citrate. Platelet-rich plasma was then pre- 
pared and allowed to stand for one hour at room temperature. The 
platelet responses to ADP, epinephrine, and collagen were mea- 
sured on a platelet aggregometer (Biodata Profiler) at 37 °C with 
a minimal recording time of six minutes. The time to maximum 
aggregation and percentage of aggregation were evaluated. Tem- 
plate bleeding times, according to the technique of Mielke et al,’ 
were performed on the volar surface of the forearms of eight 
volunteers at baseline, four, and seven hours. Responses to a 
petechiometer (Sienco) were measured in an additional eight 
subjects at the same time intervals. The petechiometer is a device 
that causes petechiae, reflecting platelet dysfunction, in a circular 
area of skin by means of a 1-sq cm suction cup maintained at —20 
mm Hg for one minute. The normal response is fewer than ten 
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petechiae per square centimeter on the volar surface of the 
forearm. 


RESULTS 


Peak blood alcohol levels at four hours were between 50 
and 100 mg/dL in four (group 1), 100 to 200 mg/dL in 12 
(group 2), and greater than 200 mg/dL in the remaining 
four subjects (group 3) (range, 68 to 289 mg/dL). Ten 
subjects maintained blood alcohol levels greater than 100 
mg/dL at seven hours. 

Platelet counts in all three groups (244,000 + 24,000/cu 
mm) were normal at baseline and remained unchanged 
during the study period (four hours, 264,000 + 31,000/cu 
mm; seven hours, 259,000 + 36,000/cu mm). Platelet aggre- 
gation responses to ADP, epinephrine, and collagen were 
normal at baseline in all 20 subjects. There was no evidence 
of impaired response in any of the three groups at two, 
four, and seven hours. One person in group 1, five in group 
2, and two in group 3 had template bleeding times 
performed. They remained normal (5.2 + 1.0 s) in all 
subjects throughout the seven hours. Volar petechiae were 
measured with a petechiometer in six group 2 and two 
group 3 subjects. There was no increase in volar petechiae 
in either group during the study. 


COMMENT 


Chronic alcohol abuse is associated with notable changes 
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in coagulation. Ingestion of large quantities of aleohol over 
four to six weeks has been shown to cause thrembocytope- 
nia and impaired platelet function? Lindenbaum and 
Lieber have also documented the occurrence of thrombocy- 
topenia in four of nine subjects following consumption of 
alcohol over three to five weeks. These coagulation 
changes were observed in the face of normal nutritional 
states. 

Although the regular consumption of small quantities of 
alcohol appears to have a protective effect against coro- 
nary artery disease, the mechanism has not been eluci- 
dated.' Temporary suppression of platelet aggregation has 
been proposed as a possible explanation. If short-term 
alcohol ingestion has an adverse effect on platelet function, 
the assessment and management of a coagulopathy in the 
acutely intoxicated trauma victim would be changed con- 
siderably. Under normal circumstances, platelet function is 
the last parameter assessed in coagulopathy related to 
trauma.’ 

This is the first investigation, to our knowledge, of 
platelet function following short-term alcohol ingestion in 
humans. This study demonstrates that elevated blood 
alcohol levels in the nonalcoholic person are not associated 
with platelet abnormalities. Whether a cumulative effect 
would occur with repeated daily small doses cf alcohol 
cannot be answered by this study. 
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Mefoxn ~, 
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Indications and Usage: Treatment- Serious infections caused by 
susceptible strains of the designated microorganisms in the following 
diseases: 

LOWER RESPIRATORY TRACT INFECTIONS, including pneumonia 
and lung abscess, caused by Streptococcus pneumoniae (formerly 
Diplococcus pneumoniae), other streptococci (excluding enterococci, 
e.g., Strep. faecalis), Staphylococcus aureus (penicillinase and non- 
penicillinase producing), Escherichia coli, Klebsiella species, 
Hemophilus influenzae, and Bacteroides species. 

GENITOURINARY INFECTIONS. Urinary tract infections caused by 

E. coli, Klebsiella species, Proteus mirabilis, indole-positive Proteus 
(i.e., P morganii, P rettgeri, and P vulgaris), and Providencia species. 
Uncomplicated gonorrhea due to Neisseria gonorrhoeae. 
INTRA-ABDOMINAL INFECTIONS, including peritonitis and intra- 
abdominal abscess, caused by F. coli, Klebsiella species, Bacteroides 
species including the B. fragilis group,+ and Clostridium species. 
GYNECOLOGICAL INFECTIONS, including endometritis, pelvic cellu- 
litis, and pelvic inflammatory disease, caused by F. coli, N. gonor- 
rhoeae, Bacteroides species including the B. fragilis group.t 
Clostridium species, Peptococcus species, Peptostreptococcus species, 
and group B streptococci. 

SEPTICEMIA caused by Strep. pneumoniae (formerly D. pneu- 
moniae), Staph. aureus (penicillinase and non-penicillinase 
producing), F. coli, Klebsiella species, and Bacteroides species 
including the B. fragilis group.t 

BONE AND JOINT INFECTIONS caused by Staph. aureus (penicil- 
linase and non-penicillinase producing). 

SKIN AND SKIN STRUCTURE INFECTIONS caused by Staph. aureus 
(penicillinase and non-penicillinase producing), Staph. epidermidis, 
streptococci (excluding enterococci, e.g., Strep. faecalis), E. coli, 

P mirabilis, Klebsiella species, Bacteroides species including the B. 
fragilis group,+ Clostridium species, Peptococcus species, and Pepto- 
Streptococcus species. 

Although appropriate culture and susceptibility studies should be 
performed, therapy may be started while awaiting these results. Cefox- 
Itin is not active in vitro against most strains of Pseudomonas aerugi- 
nosa and enterococci (e.g., Strep. faecalis) and many strains of 
Enterobacter cloacae. Methicillin-resistant staphylococci are almost 
uniformly resistant to cefoxitin. 

Prevention Prophylactic use perioperatively (preoperatively, 
intraoperatively, and postoperatively) in surgical procedures (e.g., vagi- 
nal hysterectomy, gastrointestinal surgery) classified as contaminated 
or potentially contaminated or in patients in whom infection at the 
operative site would present a serious risk, e.g., prosthetic arthroplasty; 
intraoperatively (after umbilical cord is clamped) and postoperatively in 
cesarean section. 

MEFOXIN usually should be given V2 to 1 hour before the operation, 
which is sufficient time to achieve effective levels in the wound during 
the procedure. Prophylactic administration should usually be stopped 
within 24 hours since continuing administration of any antibiotic 
increases the possibility of adverse reactions but, in the majority of 
surgical procedures, does not reduce the incidence of subsequent 
infection. However, in patients undergoing prosthetic arthroplasty, it is 
recommended that MEFOXIN be continued for 72 hours after the 
surgical procedure. If there are signs of infection, specimens for culture 
should be obtained for the identification of the causative organism so 
that appropriate therapy may be instituted. 

Contraindications: Previous hypersensitivity to cefoxitin and the 
cephalosporin group of antibiotics. 

Warnings: BEFORE THERAPY IS INSTITUTED, CAREFUL INQUIRY 
SHOULD BE MADE TO DETERMINE PREVIOUS HYPERSENSITIVITY 
REACTIONS TO CEFOXITIN, CEPHALOSPORINS, PENICILLINS, OR 
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OTHER DRUGS. GIVE WITH CAUTION TO PENICILLIN-SENSITIVE 
PATIENTS. ANTIBIOTICS SHOULD BE ADMINISTERED WITH 
CAUTION TO ANY PATIENT WHO HAS DEMONSTRATED SOME 
FORM OF ALLERGY, PARTICULARLY TO DRUGS. IF AN ALLERGIC 
REACTION TO CEFOXITIN OCCURS, DISCONTINUE THE DRUG. 
SERIOUS HYPERSENSITIVITY REACTIONS MAY REQUIRE EPINEPH- 
RINE AND OTHER EMERGENCY MEASURES. . 

Precautions: The total daily dose should be reduced in patients with 
transient or persistent reduction of urinary output due to renal insuffi- 
ciency because high and prolonged serum antibiotic concentrations 
can occur in such individuals from usual doses. As with other anti- 
biotics, prolonged use may result in overgrowth of nonsusceptible 
organisms; repeated evaluation of the patient's condition is essential. If 
superinfection occurs, take appropriate measures. Increased nephro- 
toxicity has been reported following corcomitant administration of 
cephalosporins and aminoglycoside anribiotics. 

Interference with Laboratory Tests —As with cephalothin, high concen- 
trations (> 100 mcg/ml) may interfere with measurement of serum and 
urine creatinine levels by the Jaffe reaction and produce false increases 
of modest degree in creatinine levels reported; serum samples should 
not be analyzed for creatinine if withdrawn within 2 hours of cefoxitin 
administration. A false-positive reaction for glucose in urine has been 
observed with CLINITESTS reagent tablets. 

Pregnancy —In women of childbearing potential, weigh anticipated 
benefit against possible risks. 

Nursing Mothers — Cefoxitin is excreted in human milk in low 
concentrations. 

Infants and Children —Safety and efficazy in infants from birth to three 
months have not yet been established. In children three months and 
older, higher doses have been associated with increased incidence of 
eosinophilia and elevated SGOT. 

Adverse Reactions: The most common adverse reactions have been 
local reactions following intravenous or intramuscular injection. Other 
adverse reactions have been encountered infrequently. Local Reac- 
tions — Thrombophlebitis with intravenous administration; pain, 
induration, and tenderness after intramuscular injections. Allergic 
Reactions — Rash, pruritus, eosinophilia, fever, and other allergic reac- 
tions. Gastrointestinal — Nausea, vomitirg, and diarrhea. Blood — 
Transient eosinophilia, leukopenia, neutropenia, and hemolytic anemia; 
a positive direct Coombs test may develop in some individuals, espe- 
cially those with azotemia. Liver Function — Transient elevations in 
SGOT, SGPT, serum LDH, and serum alkaline phosphatase. Rena! 
Function — Elevations in serum creatinine and/or blood urea 

nitrogen levels. 

Note: In group A beta-hemolytic streptococcal infections, therapy 
should be maintained for at least 10 days to guard against the risk of 
rheumatic fever or glomerulonephritis. In staphylococcal and other 
infections involving a collection of pus, surgical drainage should be 
carried out where indicated. Intramuscular injections should be well 
within the body of a relatively large muscle such as the upper outer 
quadrant of the buttock (i.e., gluteus maximus); aspiration is necessary 
to avoid inadvertent injection into a blooc vessel. The total daily dosage 
in infants and children should not exceed 12 grams. 

How Supplied: Sterile cefoxitin sodium in vials and infusion bottles 
containing 1 gram or 2 grams cefoxitin equivalent. 

For more detailed information, consult your MSD representative or see 
full prescribing information. Merck Sharp & Dohme, 
Division of Merck & Co., INc.. West Point, PA 19486 


MERCK 

SHARP: 
1B. fragilis, B. distasonis. B. ovatus, B. thetaiotaomicron, B. vulgatus DOHME 
Registered trademark of Ames Company. Division of Miles Laboratories, Inc. — JOMFI6 (911 


3c aM ™ W^: NE 4 Ent 
ra vy , "d 25.57 


Clinical Notes 


Prearterial Reversed Midgut Rotation 


A Rare Congenital Anomaly 


Nathan W. Pearlman, MD; Jerome S. Collins, MD; David N. Campbell, MD; James T. Anderson, MD 


€ A patient with a right-sided descending colon, left-sided 
ascending colon, and transverse colon in front of the superior 
mesenteric artery is described. We believe that this is only the 
second case of “‘prearterial’’ reversed midgut rotation existing 
with normally situated stomach and liver. The best explanation 
for these relationships seems to be (a) anomalous positioning of 
the primitive midgut-hindgut junction right of midline; (b) ensu- 
ing midgut rotation in a reversed, or clockwise, direction. 

(Arch Surg 1981;116:1084-1087) 


eversed midgut rotation is a rare congenital anomaly 
that, in most cases, consists of a "postarterial" trans- 
verse colon lying behind the superior mesenteric artery 
and a duodenum crossing in front of this vessel.''^ The 
ascending and descending colon are normally situated in 
such patients, however, with the former being found in the 
right flank, ipsilateral to the liver, and the latter in the left 
gutter, contralateral to it (Fig 1). We recently encountered 
a patient with reversal of these normal relationships of 
ascending-descending colon to liver. In this instance, the 
descending colon was right sided and ipsilateral to the 
liver, whereas the ascending colon was in the left side of 
the abdomen, contralateral to it. The transverse colon was 
"prearterial," ie, in front of the superior mesenteric artery; 
however, the duodenum did not cross this vessel. Instead, it 
remained entirely to the left of midline after leaving the 
stomach and passed behind the transverse colon to meet 
the jejunum (Fig 2). Findings of this type have been 
termed prearterial reversed midgut rotation," and the 
literature suggests that there have been six previous 
cases.??-5 In one of these cases,’* however, the account is 
so sketchy as to prevent an accurate determination of what 
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anatomy was actually present. In two other cases,'** the 
distal descending colon was right sided; however, the 
ascending colon was also in the right flank and more 
posterolateral than the descending colon. Such findings 
may suggest reversal of in utero midgut rotation but, in 
our view, do not actually arise from such. Finally, there is a 
reversed relationship of ascending and descending colon to 
liver in the fourth and fifth cases'*'*; however, situs 
inversus of other abdominal viscera is also present. For 


these reasons, we believe the present case is only tf®™= 


second instance of true prearterial reversed midgut rota- 
tion existing with normally situated stomach and liver. 


REPORT OF A CASE 


A 35-year-old man was first admitted to the surgical service of 
the Denver Veterans Administration Hospital in March 1980 for 
repair of an atrial septal defect. This diagnosis had been made on 
previous cardiac catheterization; however, at surgery, he was 
found actually to have a persistent left superior vena cava 
emptying into both atria through an unroofed coronary sinus. The 
left superior vena cava was ligated, the coronary sinus ostium in 
the right atrium closed, and initial postoperative recovery was 
uneventful. Three days later, he began complaining of increasing 
abdominal pain and distention. A plain roentgenogram of the 
abdomen suggested a cecal volvulus (Fig 3), and a barium enema 
contrast study seemed to confirm this but showed, in addition, a 
right-sided descending colon (Fig 4). The patient was returned to 
the operating room where a cecal volvulus, its neck in the left 
upper quadrant and with multiple areas of full-thickness necrosis, 
was found. A resection of this area of bowel was undertaken and, 
as this proceeded, the findings portrayed in Fig 2 were uncovered. 
The descending colon, in addition to being right sided, was also 
totally retroperitoneal, whereas the ascending colon lay free in the 
left side of the abdomen. The duodenum curved directly posterior 
after leaving the stomach and remained entirely to the left of the 
superior mesenteric artery in its passage behind the transverse 
colon, whereas the latter lay in front of this vessel. The stomach 
and liver, however, were normally situated, and the common bile 
duct coursed from right to left and entered the duodenum in a 
normal position. There was, in addition, a Meckel’s diverticulum 
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Effect of Low-Power Density Laser 


Radiation on Healing of Open 


Skin Wounds in Rats 


Jan S. Kane, M); Gerd Hutschenreiter, MD; Dr rer nat Diether Haina; Prof Dr rer nat Wilhelm Waidelich 


* We perornmec a study to determine whether laser radiation 
of low-power censity would affect the healing of open skin 
wcunds in rats. The wounds were irradiated daily with a helium- 
neon laser wavelength, 632.8 nm) and an argon laser (wave- 
ergth, 514.5 nra) at a constant power density of 45 mW/sq cm. 
The rate of wounc closure was followed by photographing the 
waunds in a szandardized way. The collagen hydroxyproline 
concentration ia the scar tissue was determined on the 18th 
postoperative dzy. Helium-neon laser radiation had a statistically 
significant simulating effect on collagen synthesis in the wound, 
wit» a maximum effect at an energy density of 4 joules/sq cm. 
The rate of woumd closure was enhanced significantly between 
lhe third anc 12% postoperative days. The argon laser exposure 
oreduced a sigrificant increase in collagen concentration both 
n irradiated ane nonirradiated contralateral wounds. However, 
an acceleration of the healing rate was not registered in this 
case. The wound contraction up to the fourth day of the 
experiment was inhibited under helium-neon and argon laser 
:Xposure to 20 oules/sq cm. The described effects were not 
specific for tne laser light. There may be a wavelength-selective 
nfiaence of colerent light on the metabolic and proliferation 
yocesses ir woand healing, with the associated problem of the 
»ossible car-incgenic effects of laser radiation. 

(Arch Surc 19:1;116:293-296) 


Hee photon radiation of lasers can destroy 
normzl ar d neoplastic tissues. The conversion of the 
\oserbed energy into heat in the irradiated tissue is the 
nost apparent mode of action for this destruction. Other 
tions of (pul=d) laser light, such as free-radical forma- 
ion, pressure, and shock-wave phenomena (with high peak 
) wer pulses o^ Q-switched lasers), and electromagnetic 
ind. photochem-eal changes could be hypothetically pre- 
umed and evidenced in part. Lasers proved useful in 
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cutting biologie materials (surgery and microsurgery) and 
in producing the coagulation necrosis in target tissues with 
a consequent reaction in surrounding tissues (ophthalmolo- 
gy, endoscopy, and dermatology). 

Low-power densities of laser radiation have been used to 
study the wavelength-dependent physiologie effects of 
light. In this application, lasers serve as the most precisely 
defined and stable sources of monochromatic light. The 
aim of these investigations was, in part, the photoregula- 
tion of the biologie activity of macromolecular and cell 
systems without destroying the carriers of the biologic 
function. Enzyme activation and/or induction with light 
have been demonstrated,'? as have enhancement cf meta- 
bolic processes in vitro following ruby (wavelength, 694.3 
nm) and helium-neon (wavelength, 632.8 nm) laser irradia- 
tion.** Coherent red (ruby and helium-neon laser) and near 
infrared (neodymium laser; wavelength, 1,060 nm) light 
caused an enhanced proliferation of fibroblasts in vitro" 
and in vivo.'?? A series of experiments has been arranged 
to examine the influence of laser radiation on the wound 
healing process." Mainly descriptive, morphologic, and 
histologie methods have been used in these experiments to 
evaluate the effects of irradiation on wound healing. 
However, most experiments in vivo lack standardized 
quantitative measurements of wound healing. The quanti- 
tative dose-response relations have until now not been well 
documented. An attempt has been made to analyze the 
tissue reaction following helium-neon laser exposure his- 
tometrically.' The effect of the coherent green light 
(argon laser) on reparative processes has not been investi- 
gated to date. We examined the collagen production and 
the closure rate of open skin wounds in rats following 
irradiation with a helium-neon laser as compared with an 
argon laser. In both cases, all the irradiation variables were 
the same so that the wavelength specificity of effect could 
be investigated. 


MATERIALS AND METHODS 


Healthy male Sprague-Dawley rats, initially weighing 300 to 
320 g, were used throughout the experiment. They were given tap 
water and food (Altromin Standard Diet) ad libitum. The animals 
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Fig 1.—Postarterial reversed midgut rotation: transverse colon 
behind superior mesenteric artery; duodenum in front of this 
vessel; ascending-descending colon normally situated in relation- 
ship to liver. 


» «end short segment of small-bowel duplication present. Because of 


a quite dilated transverse colon and signs of early peritonitis, an 
end-ileostomy and end-colostomy were created. Recovery was 
prompt and bowel continuity reestablished eight weeks later. 


COMMENT 


This patient presents three unique findings: (a) a left- 
sided duodenum in the absence of situs inversus that, to 
our knowledge, has not been previously reported; (b) an 
ascending and descending colon with reversed relation- 
ships to the liver; and (c) a congenital heart condition that, 
in itself, is rare. Although the combination of all three 
anomalies probably makes this patient one of a kind, we 
shall confine our remarks to the possible genesis of his 
intestinal alignment. 

Under normal circumstances, the primitive duodenum 
moves to the right of midline and the junction of midgut 
and hindgut becomes anchored to the left of the superior 
mesenteric artery before rotation of the midgut takes 
place.'*** It is not clear what forces are responsible for 
rightward movement of the duodenum; however, Frazer 
and Robbins'* believed that mesenchymal thickenings in 
the hindgut dorsal mesentery (posterior retention bands) 
explained the left-sided position of the midgut-hindgut 
junction. 

When the midgut herniates into the umbilical cord, it 
initially lies sagittally with its jejunoileal limb cephalad to 
the superior mesenteric artery and the cecocolie limb 
caudal to the vessel (Fig 5, a). Between the fifth and tenth 
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Fig 2.—Findings in present case: transverse colon in front of 
superior mesenteric artery; descending colon, right sided and 
retroperitoneal (shaded area); ascending colon, left sided. Rela- 
tionships of ascending-descending colon to liver are reversed. 


weeks of fetal life, a 90° counterclockwise turn of this loop 
occurs, which brings the jejunoileal limb to the right of the 
vessel and the cecocolic limb to its left (Fig 5, b). This 
movement has been termed the first stage of midgut 
rotation and is believed to occur because of descent of the 
liver and atrophy of the right umbilical vein, which com- 
bine to force the left umbilical vein against the midgut and 
turn it rightward. The second stage of rotation is another 
turn of 180° counterclockwise, which occurs between the 
tenth and 11th weeks as the midgut begins returning to the 
abdomen. This rotation is believed to result from the 
jejunoileal limb reducing from the umbilical hernia first, - 
moving under the cecocolic limb-superior mesenteric 
artery into the left side of the abdomen to do so (Fig 5, c). 
The cecocolie limb reduces next, moving anteriorly across 
the vessel to assume a position under the right lobe of the 
liver. During the third stage, migration of cecum-ascend- 
ing colon into the right flank, fixation of descencing colon 
in the left gutter, and formation of dorsal attachments for 
small-bowel mesentery are believed to occur. 

Reversed rotation, according to the 1923 hypothesis of 
Dott," results from the midgut turning 90° clockwise 
rather than a net 270? counterclockwise. Estrada endorsed 
this concept in 1958' and expanded it to explain both 
variants of this anomaly. The postarterial findings were 
believed to result from a normal first-stage turn of 90° 
counterclockwise, followed by a rotation of 180° in the 
opposite, or clockwise, direction (Fig 5, d) during the 
second stage. In this position, the cecocolic limb tends to 
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Fig 1.—Effect of various doses of helium-neon laser radiation 
(wavelength, 632.8 nm) on closure rate of open skin wounds (in 
percent deviation of independent control animals [C] on 
respective day). Open bars represent dose of 4 joules/sq cm; 
crosshatched bars, 10 joules/sq cm; and closed bars, 20 joules/ 
sq cm. Only significant deviations are denoted (P values accord- 
ing to f test). 


were shaved closely on the dorsum. Operations were performed 
aseptically with a hole-punch made for this purpose, with the 
animals under ether anesthesia. Two round, full-thiekness skin 
defects of 15-mm diameter were produced to the left and right of 
the dorsal midline in each rat. The wounds were left open without 
dressing. The animals were kept in special wire mesh cages 
without bedding, so that the wounds remained, though not strietly 
sterile, in very clean conditions. 

The light sources were continuous-wave gas lasers producing 
coherent, polarized, highly monochromatic light. A helium-neon 
laser with 25-mW output in the red part of spectrum (wavelength, 
632.8 nm) and an argon laser (green line, 514.5 nm) with output 
controlled within the range of applied power densities were used. 
The incoherent monochromatic control light source was a specially 
built cooled lamp, designed by one of us (D.H.), with interference 
filters of 630 nm for red light and 540 nm for green light 
(half-width, 18 nm) and maximal output of 150 mW. No infrared 
part of the spectrum was present in the filtered light. 

A constant spot of 15-mm diameter was irradiated irrespective 
of the actual wound area during the experiment. The animals were 
immobilized in a slight ether narcosis during the irradiation and 
photographing. In the 12 treatment groups (eight animals each), 
the left wounds were irradiated daily during the period of 17 days, 
the first exposure taking place 16 to 18 hours after the operation. 
The power density of 45 mW/sq cm was used in all irradiations. 
The dose (energy density) was determined by the duration of the 
exposure. The energy densities 4, 10, and 20 joules/sq cm were 
administered daily. The right wounds of the animals were not 
exposed: they served as contralateral controls. Groups of nonirra- 
diated animals were used to establish independent controls. They 
were wounded, anesthetized, and photographed in the same 
way. 

The wounds were examined every day, and the clinical observa- 
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Fig 2.—Effects of various doses of argon laser radiation (wave- 
length, 514.5 nm) on closure rate of open skin wounds (in percent 
deviation of independent control animals [C] on respective day). 
Open bars represent dose of 4 joules/sq cm; crosshatched bars, 
10 joules/sq cm; and closed bars, 20 joules/sq cm. Only signifi- 
cant deviations are denoted (P values according to t test). 


tions were recorded in a protocol. The wound areas were deter- 
mined by photographing the wounds from a constant distance (via 
a constant objective focus) on the Ist, 3rd, 7th, 12th, and 17th 
postoperative days. The slides were projected onto paper and the 
wound area was determined planimetrically. In each wound, the 
wound areas on consecutive days were expressed as a percentage 
of their initial area (on the first day). 

The total amount of collagen in scar tissue was determined on 
the 18th postoperative day from the collagen extracted with 0.45N 
sodium chloride. After acid hydrolysis of the isolated protein (25% 
hydrochloric acid, 20 hours, 100 °C), the hydroxyproline content 
was determined according to the method of Stegemann'* and its 
concentration expressed in milligrams per 100 mg of dry tissue. 


RESULTS 


The closure of skin defects was practically complete in all 
animals within 18 days of observation, no differences 
being noticed macroscopically between the irradiated and 
the nontreated wounds at this time. However, in the course 
of the reparative process, the influence of light exposures 
was registered. Between the third and the 12th postopera- 
tive days, the rate of wound closure was significantly 
(P < .02, P< .005, respectively) accelerated in wounds 
subjected to helium-neon laser radiation of 4 joules/sq cm 
per day (Fig 1). A slight deceleration was noticed at 20 
joules/sq em.? In these wounds, a formation of harder scabs 
was observed up to the fourth postoperative day. With 
incoherent red light, lower doses also exhibited this effect 
(data not presented). No significant acceleration of wound 
closure was observed after argon laser or incoherent green 
light irradiation (Fig 2). 
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Fig 4.—Preoperative barium enema contrast study (patient's right 
to reader's left). 


w. 


Fig 5.—Intestinal development with posterior retention bands 
(asterisk) situated left of midline. (a) Sagittally oriented midgut 
prior to rotation: duodenum-midgut junction right sided; midgut- 
hindgut junction leftsided. (b) First stage of rotation: 90° turn in 
counterclockwise direction. (c) Second stage of rotation: jejunoil- 
eal limb of midgut reenters abdomen first, rotating another 180° 
counterclockwise to do so. (d) Normal first stage of rotation 
followed by reversed, or clockwise, rotation: cecocolic limb 
reduces first, coming to lie behind superior mesenteric artery; 
duodenojejunoileal limb moves in front of vessel when it 
reduces. 
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The Ta»le «demonstrates tha- collagen production in 
wounds can b= increased significantly by light. The maxi- 
mum enhancement with the helium-neon laser was 
observed at a lose of 4 joules/sq em daily. The contralater- 
al wounds showed no reaction. Argon laser radiation 
caused ennaneement of collagen synthesis significantly 
beth in irradieted and nonirradiated contralateral wounds 
of the same arimal. The maximum effect was registered at 
10 joules/sq cm daily, with incoherent green light at 20 
joules/sq em. Ho absolute inhibition of collagen production 
was caused even by the highest doses of argon laser 
raliation admenistered (20 joules/sq em daily); there was 
only a relative decrease of collagen concentration in com- 
parison wi-h the maximum stimulating effect. There was 
no qualitative difference in the effect on wound healing 
between the meoherent light and the laser of the same 
wevelength. 


COMMENT 


The primaryscontraction of open wounds can be inhibited 
by relatively higher doses of -aser radiation of both 
administered wavelengths. This is probably caused by 
formation ef aadry, harder scab in this case than in control 
an-mals. Fer tais effect, absorptien of light energy in the 
tissue in the form of heat, ie, without a wavelength 
specificity, seems to be of importance. Nevertheless, with 
the dosage usad, no direct thermal destruction of tissues 
was observed macroscopically as has been described after 
long-term irraciation either with a low-power helium-neon 
laser" or an argon laser." No acceleration of the early 
cortraction in wounds was observed with lower doses of 
raciation. 

At about tl third to fourth postoperative day, the 
collagen pr»du-tion and the formation of collagen fibers 
occur under he ium-neon laser exposure.'*?* The collagen 
syrthesis ismornally enhanced in a reparative process. It is 
obvious now th.t it can be further stimulated by light. It is 
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not clear whether this stimulation has an intensive (en- 
hanced metabolism of fibroblasts) or extensive (enhanced 
proliferation of fibroblasts) character. Histologic data 
from experiments in vivo are controversial,*" and a 
parallel occurrence of both mechanisms is conceivable. 

In opposition to the local effect of helium-neon laser 
radiation on collagen synthesis, a systemic effect of argon 
laser light is conjectured that might be responsible for a 
significant stimulation of collagen synthesis in a contralat- 
eral, nonirradiated wound. An immunosuppressive effect 
of argon laser rays could be involved.**** The qualitative 
difference in the effect of the two studied wavelengths of 
light on collagen synthesis suggests some degree of wave- 
length specificity based on a photobiologie northermal 
action of laser radiation of the respective wavelength. 

The closure rate of open wounds is the sum of contrac- 
tion, fibroplasia, and epithelization. We could not see any 
correlation between the collagen content in scar tissue at 
the end of the experiment and the closure rate under argon 
laser or incoherent green light irradiation. Hence, 
increased fibroplasia did not contribute substantially to 
the enhancement of the wound closure rate. Rather, it 
indicates that the enhanced closure rate under helium-neon 
and incoherent red light exposure was caused by acceler- 
ated epithelization of the wound. An activation of epider- 
mis cells has been observed histologically after nondestruc- 
tive laser irradiation.'** In other experiences, there has 
been evidence that nondestructive laser energy exposure 
of epithelial cells could result in viable atypical cell 
forms.™- An investigation of rat corneal damage after 
ruby laser irradiation demonstrated that the epithelial cells 
of the cornea had abnormal nuclei and aberrated ehromo- 
somes after exposure and that abnormal cells were still 
present 30 days later." 

The in vitro experiments revealed that laser-irradiated 
cells ean show chromosome damage. This was true not only 
with pulsed lasers,'^?*- but also with low-power gas las- 
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Fig 6.—Intestinal development with posterior retention bands 
(asterisk) situated right of midline. (a) Sagittally oriented midgut 
with duodenum-midgut junction midline and midgut-hindgut junc- 
tion right sided. (b) Counterclockwise rotation now moves ceco- 
colic limb to left gutter, future transverse colon behind, and 
duodenojejunoileal limb in front of superior mesenteric artery. (c) 
Clockwise rotation moves transverse colon in front of superior 
mesenteric artery; duodenum, cecum, and ascending colon to left 
of this vessel. 


reenter the abdomen before the jejunoileal limb, coming to 
lie behind the superior mesenteric artery. The jejunoileum 
then reduces and assumes a position in front of this vessel. 
The prearterial variant is presumed to initially develop in 
the same way. In this instance, however, the reversed 
rotation of 180° clockwise is followed by reduction of the 
jejunaileal limb before the cecocolie limb. The former 
occupies the left side of the abdomen and pushes the 
descending colon into the right gutter, whereas the latter 
comes to lie in midabdomen when it subsequently reen- 
ters. 

The foregoing hypothesis seems a reasonable explana- 
tion for the findings of postarterial reversed rotation but 
does not, in our opinion, adequately explain those of the 
prearterial type. This seems particularly so since the 
right-sided colon in the latter condition is retroperitoneal 
and undoubtedly became so before the midgut reentered 
the abdomen. In 1964, Haller and Morgenstern” raised the 
possibility of anomalous positioning of the posterior reten- 
tion bands right of midline to explain how a patient they 
encountered came to have a right-sided descending colon 
and postarterial transverse colon. They believed that this 
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might result from anomalous right-sided positioning of the 
retention bands (Fig 6, a) followed by counterclockwise 
(normal) rotation of the midgut (Fig 6, b). We believe that 
a similar right-sided positioning of the retention bands 
occurred in our patient, but that in this instance, it was 
followed by reversed, or clockwise, rotation of the midgut 
(Fig 6, c). This could explain why his duodenum was to the 
left of midline, having moved there because cf clockwise 
midgut rotation or because space to the right of the 
superior mesenteric artery was already occupied by the 
proximal hindgut. Although this hypothesis may not prove 
to be the ultimate explanation for this patient’s intestinal 
alignment, it seems to us a better explanation than the 
theory of Estrada.* 
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ers.: [n susceptible experimental subjects, both chro- 
mosome aberrations and malformations of developing 
living embryos could be achieved with lasers." These 
changes were similar to those known for ultraviolet light, 
until then not described for visible light. Not only normal 
cells but also tumor cell proliferation and tumor growth 
have been shown to be stimulated by low-energy lasers.**-** 
Hence, the limits of management of laser stimulation in 
biologie systems must be investigated. Long-term studies 
are needed to exclude any uncontrolled reaction. 

We can say that the low-power laser radiation (the power 
density used in these experiments corresponds to that of 
the visible part of solar spectrum, approximately 63 mW/ 
sq em*’) possesses a potential for regulating physiologic 
processes. Besides its thermal effect on the formation of a 
wound scab with higher doses, it probably has a wave- 
length-dependent effect on various cells in the tissue, 





fibroblasts and lymphocytes being affected preferentially 
by green light (argon laser) and fibroblasts and epithelial 
cells by red light (helium-neon laser). A stimulation of the 
phagocytic activity of leukocytes in vitro has been demon- 
strated both with a helium-neon laser and a dye laser 
emitting green light (wavelength, 534 to 558 nm).'" Also, 
other cell types could be influenced. The wound closure 
could be substantially enhanced by red light. The increased 
fibroplasia in wounds following low-intensity laser expo- 
sure can often be an undesirable component of wound 
healing. It must be evaluated in the complex of other 
wound healing measurements and with consideration of 
possible risks of such therapy. Therefore, the clinical 
significance of the present findings remains questiona- 
ble. 


Daniela Schuessler provided technical assistance. 
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Effect of Cimetidine on Serum Calcium 


Levels in an Elderly Patient 


Hannibal Edwards, MD; Joel Zinberg; Thomas C. King, MD 


e A 92-year-old woman with a normal serum calcium level 
received cimetidine postoperatively. She became severely hypo- 
calcemic and exhibited tetany, seizures, and impaired mental 
status. Her condition responded to intravenous diazepam, 
phenytoin sodium, and gluconate calcium. Normal serum cal- 
cium levels were maintained by calcium infusions until the 
cimetidine treatment was stopped. Cimetidine may have been 
responsible for the observed complications due to its effect on 
serum parathyroid hormone level. 

(Arch Surg 1981;116:1088-1089) 


imetidine is a histamine (H;) receptor-blocking agent 
C used to treat peptic ulcer. This drug was approved for 
use in the United States in 1977, after clinical trials 
documented its efficacy and low incidence of side 
effects. 

Recent reports have suggested that cimetidine may 
affect caleium metabolism. We describe an elderly patient 
in whom acute hypocalcemia developed in association with 
cimetidine therapy. 


REPORT OF A CASE 


A 92-year-old woman entered Columbia-Presbyterian Medical 
Center, New York, with a colovesical fistula secondary to divertic- 
ulitis. Four days after admission, she underwent a sigmoid colon 
resection, with excision of the colovesieal fistula. She received 1 
unit of whole blood during the operation, but required no vasopres- 
sors or other cardiotonic medications. 

Her first postoperative day was uncomplicated. A prophylactic 
course of 1,200 mg of cimetidine in four divided daily doses was 
begun. Antibiotics (gentamicin sulfate and clindamycin hydro- 
chloride) were continued. Her hematocrit reading remained at 35% 


oe FRETI SUPCR DEP EPRNUNRNEEF EUN Aii 

Accepted for publication March 3, 1981. 

From the Department of Surgery, Columbia-Presbyterian Medical Cen- 
ter, New York. i 

Reprint requests to Department of Surgery, Columbia-Presbyterian 
Medical Center, 622 W 168th St, New York, NY 10032 (Dr King). 


1088 Arch Surg—Vol 116, Aug 1981 


and the immediate postoperative electrolyte levels were normal. 
On the morning of the second postoperative day, tonic movements 
of her extremities were noted and facial tetany was apparent. She 
did not become incontinent nor did she lose consciousness. The 
patient had normal bilateral carotid pulses, no bruits, no ECG 
changes, and normal values for arterial blood gases. The seizure 
activity persisted until it was suppressed with diazepam, pheny- 
toin sodium, and phenobarbital. All other medications, includin® 
cimetidine, were withheld for the remainder of the day, but were 
resumed late that evening when the patient’s condition seemed to 
have stabilized. Laboratory analysis of a blood sample, drawn 
during the seizure, was only remarkable for a low serum calcium 
level, 6.8 mg/dL. Her hypocalcemia responded to 11.8 mEq (2.5 
ampules) of gluconate calcium replacement that day and an 
additional 61.4 mEq over the next six days. A computed tomo- 
graphic scan was normal and no neurologic deficits were noted. 
She was discharged on the 15th postoperative day, without 
recurrence of hypocalcemia or other complications. 


COMMENT 


Cimetidine is the most recently developed of the H, 
receptor antagonists. It has been widely used since its 
introduction in 1977, after several years of extensive 
testing. It has proven effectiveness in the treatment of 
patients with peptic ulcer. Within the past year, however, a 
new group of side effects attributed to cimetidine has been 
reported.’ 

In 1979, Sherwood et al' described a 56-year-old patient 
with primary hyperparathyroidism who became asympto- 
matic, normocaleemie, and normophosphatemic with 
normal levels of parathyroid hormone when cimetidine was 
given for peptic ulcer. Serum levels of parathyroid hor- 
mone, calcium, and phosphorus became abnormal again 
when cimetidine was stopped. They suggested that cime- 
tidine may inhibit the production and/or secretion of 
parathyroid hormone. 

Jacobs and his colleagues? tested this hypothesis in seven 
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Exogenous Gastrin in Rhesus Monkeys 


The Effect of 50% Distal Small-Bowel Resection on Its Rate of Disappearance 


sein R. Mackie, MB, ChB, FRCS; Michael H. Lewis, MB, ChB, FRCS; V. L. W. Go, MD; A. Rahim Moossa, MD, FRCS 


* The rate of disappearance from the circulation of exogenous 
v'estadecapeptide gastrin was studied before and after 50% 
listal small-bowel resection in four rhesus monkeys. For each 
study, venous biood samples were drawn during, and at frequent 
n:ervals after, 2 one-hour peripheral venous infusion of synthet- 
c human gastria 1 given at a constant rate within the range of 0.4 
o 2.4 ug/hr/kc of body weight. The rate of disappearance of 
n'used gastrin was not affected by small-bowel resection (mean 
1al-time before operation, 2.50 minutes; mean half-time after 
)peration, 2.47 minutes). These data indicate that in the rhesus 
nenkey, the rate of catabolism of exogenous gastrin is not 
leereased after distal small-bowel resection, and indicate that 
ther mechanisms are responsible for the hypergastrinemia and 
jastric acid hypersecretion observed in this animal model. 

Arch Surg 1981;116:297-300) 


astrie acid hypersecretion after small-bowel resection 
is well decumented for the dog'~ and the rat, ° and 
1a been observed many times in man.*^* In previous 
itarlies, we shewed that a similar effect may be produced 
yy 50% distal small-bowel resection in the rhesus monkey;'? 
| primate with a digestive system that is anatomically and 
ohrsiologiceally similar to that of man. Studies on the 
log," =? the rst,? and in man'* have shown that after 
mall-bowe! resection, inereased levels of circulating gas- 
rm may be detected, and it has reasonably been assumed 
xy most investigators that the acid hypersecretion seen 
ifter small-bowel resection is cue at least in part to 
iypergastrinemia. Such a disturbance may be expected to 
cear if the small bowel contributes significantly to the 
atabolism of arculating gastrin, and evidence in support 
if this hypothesis has appeared in the literature.'^'' Using 
he rhesus menkey model previously evaluated in our 
aberatories, we studied the hypothesis that a resection of 
he small bowel sufficiently extensive to cause significant 
ioscoperative gastric acid hypersecretion will result in a 
leerease of the rate at which the body eliminates suprabas- 
d quantities of gastrin from the circulation. 


MATERIALS AND METHODS 


The rate of disappearance from the circulation of intravenously 
dministered synthetic human gastrin 1 (SHG-17-1, Imperial 
‘hemical Industries, Ltd, Manchester, England) was determined 
1 faur intact, adult, male rhesus monkeys (weights, 5.0 to 10.8 kg). 
ach animal was studied twice, with an interval of two weeks 
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between tests. For each study, the animal was starved for 24 hours 
with free access to water, and then sedated with phencyclidine 
hydrochloride (Sernylan), a dose of approximately 1.0 mg/kg of 
body weight being given intermittently by intramuscular injec- 
tion to provide a uniform, light sedation throughout the study. A 
peripheral venous infusion of normal saline solution was adminis- 
tered at a rate estimated to replace fluid losses that occurred 
during the course of the experiment. The stomach was kept empty 
throughout the experiment by continuous nasogastric suction. 
Blood samples were obtained from the inferior vena cava by 
means of a catheter inserted via the exposed femoral vein, its 
patency being maintained by intermittent flushing with heparin- 
ized saline solution. Prior to each sampling, the contents of the 
catheter were aspirated and discarded. Gastrin solutions were 
made up in 0.05M ammonium bicarbonate solution (pH. 7.9) and 
infused into an arm vein using a constant rate infusion pump, so 
as to deliver a gastrin dose of approximately 2 ug/hr/kg of body 
weight. At the end of infusions, the residual infusion solution was 
frozen for subsequent gastrin assay. Blood samples (4 mL) were 
drawn at 15 and five minutes before the start of each gastrin 
infusion, and at 30, 40, 50, and 60 minutes into the infusion hour. 
After one hour, the infusion was stopped and blood samples were 
drawn after a further 30, 60, 120, 240, 300, and 360 s. Samples were 
transferred to stoppered tubes containing edetic acid anc kept on 


ice until the end of the study, when they were centrifuged at 4 °C, - 


separated, and frozen. 

After completion of the control studies, each animal underwent 
50% distal small-bowel resection with end-to-end anastomosis of 
the proximal ileum to the terminal ileal stump using the cperative 
techniques previously described by Moossa and colleagues.” All 
animals recovered uneventfully, weight losses were small and 
transient, wounds healed rapidly without sepsis, and postcperative 


diarrhea was not noted. Gastrin infusion studies were repeated at 


three weeks and again at two months after small-bowel resec- 
tion. 

All plasma samples were then assayed in a single batch for 
gastrin, using a modification of the radioimmunoassay methods of 
Yalow and Berson.'* Samples of the gastrin infusion solutions 
were similarly assayed after appropriate serial dilutions to bring 
gastrin concentrations within the range of the assay's standard 
curve. 

In all individual studies, the plasma gastrin levels at 50 and 60 
minutes into the infusion hour were similar, with no overall 
tendency for the latter level to be higher, which indicates that 
steady-state concentrations had been obtained by the end of the 
one-hour infusions. For each study, the equilibrium concentration 
was caleulated by subtracting the mean of the two basal gastrin 


levels from the steady-state concentration at the end of the 


infusion hour. The gastrin concentration in each postinfusion 
sample was normalized by expressing it as a percent of the 
equilibrium eoncentration after subtracting the mean basal gas- 
trin level recorded for that study. The disappearance half-time of 
infused gastrin before and after small-bowel resection was then 
calculated from elimination constants obtained by linear regres- 
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Laboratory Data 


Serum 
Calcium, Phosphorus, Albumin, 
Time mg/dL* mg/dL* g/dL* 


Preoperative 9.5 2.4 4.0 


Serum Serum 


Postoperative day 
21 


6.8 
8.1 
7.9 
8.6 
9.5 
*Normal values are as follows: serum calcium, 9.0 to 10.5 mg/dL; serum 
phosphorus, 3.0 to 4.5 mg/dL; serum albumin, 3.5 to 5.0 g/dL. 
Seizures occurred on day 2; gluconate calcium was given. 
Cimetidine was discontinued on postoperative day 5. 
uremic patients with secondary hyperparathyroidism. In 
all patients, the cimetidine was associated with a decrease 
in parathyroid hormone but no significant changes in 
serum calcium or phosphorus levels. Parathyroid hormone 
levels began to decline within the week after initiation of 
cimetidine therapy, and continued to decline with addition- 
al doses of cimetidine. Blood parathyroid hormone levels 
returned to normal when cimetidine was stopped. The 
authors suggested that cimetidine may block parathyroid 
hormone at the gland level, since neither caleium nor 
magnesium levels were affected in these patients. 
Further support for this particular action of cimetidine 
comes from Sherwood et al.* They expanded their original 
investigation' to include 11 additional patients with pri- 
mary hyperparathyroidism. In each of the 12 patients 
studied, the parathyroid hormone level was found to 


» "Becrease significantly within days to weeks of beginning 


cimetidine therapy. On stopping cimetidine treatment, 
parathyroid hormone and serum calcium levels began to 
increase within hours. Calcitonin levels were consistently 
normal with or without cimetidine. The authors felt that 
cimetidine must have a direct effect on decreasing synthe- 
sis and/or secretion of parathyroid hormone. 

inferences from the work on patients with hyperpara- 
thyroidism when applied to our patient, who was normocal- 
cemic before beginning cimetidine therapy, may not be 
justified. Because our patient’s condition developed so 
rapidly, timely assays for parathyroid hormone were over- 
looked. However, the Table gives the temporal relationship 
between the decrease in serum calcium levels and institu- 
tion of cimetidine therapy. No drugs other than cimetidine 
were given near the time the drop in serum calcium level 
oceurred. Her dramatic hypocalcemia was coincident with 
intense seizure activity. Gluconate calcium was given 
empirically, with rapid suppression of her symptoms. Glu- 
conate calcium infusions were required to maintain normal 
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serum calcium levels until cimetidine was stopped. Unfor- 
tunately, parathyroid hormone levels were net checked 
during the period of hypocalcemia and seizures. Two days 
after stopping cimetidine, when the patient’s parathyroid 
hormone level was first determined, it was low mormal; the 
following day it had risen to the midrange of normal. 

Though the evidence is only inferential, cimetidine 
appeared to be associated with hypocalcemia in this 
patient. In view of the previous reports demonstrating 
decrease in parathyroid hormone level as a result of 
cimetidine administration, it is plausible the hypocaleemia 
was the result of insufficient amounts of parathyroid 
hormone. Previous reports all dealt with patients with 
hyperparathyroidism, and in one of them, calcium levels 
were not affected; our patient was initially normocalcemic 
and asymptomatic (presumably with normal serum para- 
thyroid hormone level). Serum parathyroid hormone levels 
were normal by the time they were measured. It is also 
plausible that the cimetidine effects were potentiated by 
the patient's age; Redolfi et al* have observec that blood 
levels and bioavailability of administered cimetidine 
increase sharply with age. Thus, our 92-year-old patient 
might have had blood levels of cimetidine substantially 
higher than expected, with a consequent augmented effect 
on the parathyroid gland. 

As more experience is reported, other side effects of 
cimetidine therapy may become evident. Some of these 
effects, as those on parathyroid hormone, may produce new 
clinical uses for the drug; a chemical parathyroidectomy 
might be feasible with appropriate high doses of cimeti- 
dine. The course of this patient should also alert us to some 
possible special hazards associated with use of this drug in 
the elderly. Drug doses recommended by manufacturers 
are often worked out in middle-aged populations. Particu- 
larly in metabolically active drugs, doses may need to be 
modified in the very young and the very old. 


Nonproprietary Names and Trademarks ef Drugs 


Cimetidine— Tagamet. 
Gentamicin sulfate—Garamycin, Genoptic. 
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sion analysis of the natural logarithms of the mean normalized 
concentration against time.'® 


RESULTS 


Basal plasma gastrin levels increased from 67 + 20 
pg/mL (mean + SEM) before resection, to 169 + 50 pg/ 
mL at the postoperative studies (P < .01, Student’s paired 
t test), a postoperative increase being recorded for each 
animal. The rates of disappearance of infused gastrin 
before and after small-bowel resection, as determined 
from the plasma levels at each postinfusion time for the 
whole study, are shown in Fig 1, and the disappearance 
half-times for individual studies are given in the Table. For 
individual disappearance curves, the correlation coeffi- 
cients varied from .939 to .998. The disappearance half- 
time calculated from all postoperative studies (2.47 min- 
utes) was almost identical to the preoperative value (2.50 
minutes), and the extent to which the half-times varied 
before and after resection, as judged by repeating the 
regression analysis after adding and again after subtract- 
ing 1 SD from the mean normalized gastrin concentration 
at each postinfusion sampling time, were very similar 
(before resection, 1.75 to 3.19 minutes; after resection, 1.84 
to 3.00 minutes). There was no consistent change in the 
disappearance half-times between the earlier (mean half- 
time, 2.86 minutes) and the later postoperative studies 
(mean half-time, 2.22 minutes; Table). 

The actual dose of SHG-17-1 administered, as deter- 
mined by radioimmunoassay of gastrin in the infusion 
solutions, proved to varied greatly, ranging from 0.44 to 
2.35 ug /hr/kg of body weight. However, the rate-constants 
for the disappearance of gastrin from the circulation 
showed no consistent variation with the rate of gastrin 
infusion within this range (Fig 2). 


COMMENT 


The observed increase in basal plasma gastrin three to 
eight weeks after small-bowel resection is in keeping with 
our previously reported results, and is an indication that 
the animals used for the present study responded to 
small-bowel resection with changes similar to those pre- 
viously observed. Although precise uniformity of gastrin 
infusion solution concentrations was not considered an 
essential requirement of the experimental protocol, the 
wide variation of doses, as judged by assay of gastrin in 
residual infusion solutions, was unexpected and difficult to 
attribute solely to preparation error. Gastrin losses of up to 
30% were noted by Schrumpf et al when the gastrin 
concentration in their SHG-17-1 infusion solutions was 
determined by radioimmunoassay.^? It may be that a 
variable degree of gastrin adsorption to glass and plastic 
occurred during the preparation and administration of the 
solutions, and this experience has been a cautionary lesson 
to us. The observation by other investigators?" that the 
increase in gastrinemia for a fixed dose of exogenous 
gastrin differed from dog to dog must be interpreted 
guardedly in the absence of data to confirm the uniformity 
of actual doses delivered. The uniformity of the gastrin 
elimination constants observed within the range of doses 
infused is in keeping with the observations of other 
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Fig 1.—Semilogarithmic plot of mean normalized postinfusion 
plasma gastrin concentration against time. Each point plotted 
indicates mean of eight values: two studies on each of four 
animals (solid line, before small-bowel resection; dashes, after 
small-bowel resection). t⁄2 indicates disappearance half-time 
calculated as 0.693/k, where k is slope determined by linear 
regression analysis; and r, correlation coefficient. Also shown are 
slopes and corresponding values for t? when regression analysis 
was repeated after adding and subtracting 1 SD to and from mean 
normalized gastrin concentrations at each sampling time. 


investigators on the durability and efficiency of the meta- 
bolic processes responsible for the extraction of gastrin 
from the circulation.**** McGuigan et al noted that the 
elimination of gastrin in dogs was characterized by a single 
exponential throughout the dose range of 0.125 to 2.0 
ug/hr/kg of body weight. A disappearance half-time of 
2.5 minutes for exogenous gastrin in the rhesus monkey is 
close to, or slightly shorter than, the half-time for hepta- 
decapeptide gastrins in the dog.?^?^?* This is consistent 
with the general concept proposed by Makhlouf,” and 
subsequently verified in the case of SHG-17-1 by Boniface 
et als that the disposal rate of hormonal peptides is 
determined by body size, short disappearance half-times 
being characteristic of small species. 

Reeder et al” observed a biexponential pattern of disap- 
pearance of infused SHG-17-1 from the cireulation in dogs, 
having a rapid initial component during the first five 
postinfusion minutes and a slower final component from 
the eighth to the 15th minutes. They suggested that 
mixing of gastrin within its distribution compartments 
may have contributed to the speed of the initial component, 
although this effect is likely to be minimized by adminis- 
tering a large dose of gastrin by continuous infusion and 
thereby saturating its space of distribution. Studying the 
effect of nephrectomy on the disappearance rate of exoge- 
nous SHG-17-1 in dogs, these investigators observed a 
marked postoperative prolongation of the half-time for the 
initial component, this effect being more pronounced (1.62 
minutes, increasing to 7.34 minutes after nephrectomy) 
with a high-dose gastrin infusion.” 
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Effective Streptozocin Therapy 


for Metastatic Pancreatic 


Polypeptide Apudoma 


Stanley R. Friesen, MD, PhD; Ronald L. Stephens, MD; G. Stedman Huard II, MD 


è An apparently complete remission of metastases in the liver 
from a resected pure pancreatic polypeptide apudoma occurred 
following intra-arterial and intravenous administration of strepto- 
zocin to a patient in a family with multiple endocrine adenopathy, 
type 1. Plasma concentrations of human pancreatic polypeptide 
constitute an excellent marker system for the detection and 
assessment of tumor status before and after surgical and 
streptozocin therapy. 

(Arch Surg 1981;116:1090-1092) 


treptozocin used in the treatment of several types of 
pancreatic endocrine tumors has had approximately a 
50% incidence of favorable responses, but to our knowledge 
it has not been used as therapy for the more rare meta- 
static pancreatic polypeptide apudoma.''* One such case 
with hepatic metastases showed excellent clinical and 
humoral response to the intra-arterial and intravenous 
(IV) administration of this chemotherapeutic agent. 
Streptozocin was initially found to be effective in its 
apparent selective action on the f cells of the pancreatic 
islets" but has demonstrated moderate degrees of effec- 
tiveness on metastatic tumors of pancreatic cells having 
similar amine precursor uptake and decarboxylation 
(APUD) histochemical cellular characteristics, such as insu- 
linomas,?* glucagonomas,? gastrinomas,'? vipomas,*'* so- 
matostatinomas,’ carcinoid tumors,’ and one instance of a 
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metastatic pancreatic apudoma secreting a parathyroid 
hormone-like substance.'^ 

The relatively recent discovery of "pancreatic polypep- 
tide," the newest member of normal islet secretory family, 
by Kimmel et al? and others,'*"* has made possible the 
measurement of the circulating concentration of human 
pancreatic polypeptide (hPP) in the plasma by immunore- 
active assay. By quantitative assays, plasma hPP levels 
greater than the age-matched mean + 2 SDs serve as a 
tumor marker, particularly for the pancreatic component 
of type. 1 multiple endocrine adenopathy (MEA).'* Further- 
more, an elevated response to a stimulatory meal of more 
than four times the basal levels, even with normal basal 
concentrations, seems to be indicative of APUD cell hyper- 
plasia and the diagnosis of type 1 MEA. By these means 
the detection of pancreatic apudomas (hPP and mixed) in 
patients with type 1 MEA has been possible; three of these 
patients have been described.'? One of these cases, in which 
reelevated plasma hPP levels and liver metastases subse- 
quently developed while the patient was still asymptomatic 
after distal pancreatectomy of the primary pure pancreatic 
polypeptide apudoma, was then treated with streptozocin 
by selective intra-arterial (placed intraoperatively) and IV 
routes. There followed a return to normal plasma hPP 
concentrations and disappearance of the liver metastases 
as demonstrated by serial computed tomographic (CT) 
scans; the improved condition has persisted for 14 months 
after the initiation of therapy. The specific data are 
detailed in the following clinical report (Figure). 


REPORT OF A CASE 


The patient, a 26-year-old man at the time of initiation of 
prospective screening in 1970, is a member of a family genetically 
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ener Before Resection 3 wk 2 mo 
1.39, 3.32 2.23 2.71 
2.36, 2.12 2.21 2.00 
2.31, 3.89 4.74 1.92 
1.68, 2.95 2.26 2.27 
= 2.50 2.86 2.22 
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*Half-times, ir minutes, for the disappearance from venous blood of 
synthetic Fumar gastrin 1 (SHG-17-1) after cessation of a one-hour 
infusion. Values, shewn for each study, were obtained by linear regression 
analyes of the n terval logarithms of plasma gastrin concentration against 
time. Goefficient: et correlation varied within the range of .939 to .998. 


5 

4 
a 

e c 

Cc 

co E 

"dn 

Hw. d 
1 


0.5 1.0 1.5 2.0 2.5 3.0 


Infusion Dose of Gastrin, 
wg/hr/kg of Body Weight 
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disappearance 3af-time for each study, indicating no consistent 
tendercy fer harf-tme to increase above mean for group (dashes) 
with increasing doses. Gastrin infusion dose for one study (open 
circle) was not measured. 


In the present study, rapid blood sampling was carried 
out during the first six minutes after a one-hour infusion 
of large dose: of SHG-17-1, during which steady-state 
bleod :evels were achieved. After small-bowel resection, no 
pr»lorzation c^ the disappearance half-time, such as that 
seen after nep1-?ctomy, was observed.” 

it Eas been shown in patients who exhibit hypergas- 
trmemia afte- massive small-bowel resection that big 
gastria (G-34) »redominates among the various circulating 
forms.* It ear »e argued that the small bowel might be 
resporsible for converting the more durable larger form 
into smaller, more rapidly catabolized molecules, and that 
loss of this fur--on could alter the relative proportions of 
the circulatingxeemponents to give a mixture refractory to 
elimination a* :he normal rate. However, laboratory 
studies have yseded no evidence of in vivo conversion of 
larger to sma@ler gastrin forms.;^** It can further be 
suggested that if big gastrin is the major circulating form 
in the short-ba@wel syndrome, data confined to the fate of 
infused SHG-17-: may lack relevance to the pathological 
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situation; if postenterectomy hypergastrinemia was due 
solely to the loss of a catabolie function normally provided 
by the small bowel, logic dictates that it is the removal of 
big gastrin that is predominantly impaired. This possibili- 
ty has not been addressed in the present study, but it must 
be pointed out that studies on the differential uptake of 
gastrins of various chain lengths by the liver?*^ and the 
kidney? have shown consistently that when presented with 
suprabasal levels these tissues clear short-chain gastrins 
from the circulation more quickly than they do the longer 
forms. As yet, there has been no confirmation that selec- 
tive uptake may occur on some other basis. 

Temperley et al'* reported that in dogs the gastric acid 
response to SHG-17-1 was greater with a peripherzl venous 
infusion than with a similar infusion into the superior 
mesenteric artery. Large doses of gastrin (2 to 4 ug/hr/kg 
of body weight) were used, and loss of biological activity 
during hepatic transit was shown not to have occurred. 
Data based on prehepatic and posthepatie gastrin radioim- 
munoassay indicate, however, that substantial losses of 
immunoreactive heptadecapeptide may occur in dogs when 
supraphysiological doses are injected." Becker et al" 
observed a 43% arteriovenous loss of endogenous gastrin 
during small-bowel transit in the antrally stimulated dog. 
These investigators have also shown that negligible 
amounts of gastrin are transported in the lymphatic 
system,” although Yakimets and Bondar concluded from 
their own observations that thoracic-duct lymph plays an 
important part in the transport of gastric secreta- 
gogues.*°*° The results of the present study are not wholly 
incompatible with these observations; there are two funda- 
mental differences, other than the animal species, between 
the rhesus monkey model that we have studied and the 
canine models they described. First, we studied the animal 
after small-bowel resection rather than studying the small 
bowel in situ and then predicting the effect of its loss. 
Second, we specifically studied the effect of a distal 
resection. This may be the explanation for the conflicting 
report from McGuigan et al'* of a significant prolongation 
of the disappearance half-time of radiolabeled SHG-17-1 in 
two dogs before and after resection of all but the most 
proximal and distal 25 cm of the small bowel. There is 
ample evidence that the normal hormonal physiology of the 
distal small bowel is quite distinct from that of the 
proximal small bowel. It has been shown, for example, that 
in man the normal role of the distal small bowel in the 
gastric-acid response to a mixed meal is inhibitory," 
whereas the small bowel as a whole, and thus the proximal 
small bowel in particular, has a stimulatory influence.” 
Given the inhibitory potential of the distal small bowel, it 
may be, as suggested by Clain et al,” that distal resection 
results in gastric acid hypersecretion through the loss of 
such inhibitory influence. 

Kajiwara et al” reported that the hypergastrinemia in 
dogs observed after resection of proximal or distal portions 
of the small bowel gradually decreased during the year 
after operation. Woussen-Colle et al'" observed marked 
increases in the basal (215%) and postprandial-peak (232%) 
gastrin levels one month after proximal small-bowel resec- 
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affected with type 1 MEA." His father, the family progenitor, was 
the first to demonstrate extremely high plasma concentrations of 
circalating hPP (2,409 pmole/L). During a course of 16 years, his 
father was treated for parathyroid hyperplasia, disseminated 
gastrinomas (with prolonged regression of metastases), duodenal 
carcinoids, hyperglucagonemia, and an enlarged sella turcica. The 
patient’s younger siblings include a brother treated for parathy- 
roid hyperplasia and a pituitary prolactinoma, a sister with 
parathyroid hyperplasia, a sister with a pancreatic polypeptide 
(hPP) apudoma, and two of four other siblings at risk for 
suspected islet cell hyperplasia; all have antral G-cell hyperpla- 
sia. 

A: the age of 27 years the patient had hyperparathyroidism, 
passed a urinary stone, and was treated by subtotal (34) parathy- 
roidzetomy. At the age of 33 years, while he was asymptomatic, 
annual screening studies revealed a markedly elevated basal 
concentration of hPP in the plasma (950 pmole/L [normal 
mean + 2 SDs, 72 pmole/L, age-matched]). Within the following 
months these values ranged from 647 to 2,160 pmole/L and CT 
demonstrated a tumor mass in the tail of the pancreas. At 
operation the liver appeared normal and a distal pancreatectomy 
of a solitary, large (10 x 12 em) apudoma was carried out. Plasma 
and tumor concentrations of pancreatic polypeptide only were 
elevated; other polypeptide values were not abnormal. Plasma 
hPP concentrations promptly became normal (75 to 34 pmole/L) 
and remained so for ten months, at which time the values became 
elevated again (120 to 177 pmole/L). A CT scan of the abdomen 
demonstrated multiple liver defects. Although the patient was 
asymptomatic, he agreed to operative exploration. The procedure 
revealed bilobar hepatic metastases, all less than 1 cm in diameter, 
confirmed as metastatic pancreatic apudoma by biopsy findings. 
There were no abnormalities of the remaining pancreas, grossly, 
microscopically, or histochemically. A Silastic catheter was placed 
operatively into the hepatic artery via the gastroduodenal artery. 
At one month postoperatively, during which time the number of 
metastatic defects increased on CT sean (hPP value, 177 pmole/L), 
a course of intra-arterial streptozocin therapy (500 mg daily for 
five days) was given. Streptozocin was then administered IV (lg 
one Gay a week for 12 weeks, followed by courses of 500 mg daily 


Arch Surg—Vol 116, Aug 1981 


+10+1 2 + 42 


Chronologic plasma concen- 
trations of human pancreatic 
polypeptide (hPP) in detec- 
tion and response of pure 
pancreatic polypeptide apu- 
doma with hepatic metas- 
tases to surgical and strepto- 
zocin therapy in patient with 
multiple endocrine adenopa- 
thy, type 1. IA indicates 
intra-arterial; IV,  intrave- 
nous. 


+6+7 +9 11-14 


for five days every four to six weeks). Other than temporary 
nausea and vomiting, there was no clinical evidence of nephrotox- 
icity by either route. Within a period of six months, serial plasma 
concentrations of hPP resumed persistently normal values (34 to 
50 pmole/L) and have remained normal for 14 months. Serial CT 
scans of the abdomen have demonstrated no discernible abnormal- 
ities in the liver or pancreas since two months after intra-arterial 
streptozocin. The patient remains well, without detectable evi- 
dence of tumor 14 months after initiation of the chemotherapy. 


COMMENT 


The development of metastases in the liver ten months 
after excision of the primary pancreatic apudoma, at which 
time the liver appeared normal on inspection and palpa- 
tion, suggests that there may have been microscopic occult 
neoplastic cells in the liver or that such cells may have 
progressed to the liver at that time. In either case the 
secretory capacity of the metastases did not became appar- 
ent for ten months postoperatively, when the first reeleva- 
tion of the marker, plasma hPP, was documented in serial 
follow-up screening of the patient. Confirmation of liver 
metastases by means of a higher value of plasma hPP, 
together with demonstration of hepatic involvement at 12 
months, led to operative biopsy and placement of the 
intra-arterial catheter for selective arterial streptozocin 
therapy. Within six months, while the patient was receiv- 
ing monthly IV courses, the plasma hPP reached normal 
concentrations and normal hepatic profiles were evident 
radiologically. The improvement has persisted for 14 
months since initiation of chemotherapy. 

The natural chronicity of the course of apudomas is also 
apparent in the early history of the pancreatic involvement 
in this patient. During the routine screening of the type 1 
MEA, the first elevation of plasma hPP concentration was 
noted six years after his subtotal parathyroideetomy for 
the hypercalcemia of parathyroid hyperplasia; this ele- 
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tion in dogs, but by six months these increases were only a 
quarter of their earlier magnitude. In our own rhesus 
monkey model, basal hypergastrinemia was significant at 
six weeks, but not at six months, whereas gastric acid 
hypersecretion was sustained throughout the study.'^ In 
the present study, therefore, the timing of our observation 
that there was no decrease in the rate of disappearance of 
infused SHG-17-1 coincides with the time (three to eight 
weeks after resection) at which hypergastrinemia has been 
most consistently reported. The new data would thus 
support the hypothesis for increased gastrin production 
against that for decreased catabolism. 

In the rhesus monkey, the entire small bowel (which 
represents approximately 1.5% of the total body weight) 
receives only 4% of the cardiac output, amounting to 
approximately 45 mL of blood flow per minute.* Even if 
total extraction of circulating endogenous gastrin were 
assumed to occur during small-bowel transit, it seems 
unlikely that partial loss of this function alone might 
produce gastric acid hypersecretion of the magnitude 
(increase in mean basal output, 368%) previously observed 
in this monkey model.'® Straus et al argued that their 
observations on patients with hypergastrinemia after mas- 
sive small-bowel resection unequivocally militate against 
the hypothesis of a significant role for decreased gastrin 
catabolism.* It must be assumed, therefore, that other 
mechanisms contribute to the hypergastrinemia and gas- 
tric acid hypersecretion that is seen after small-bowel 
resection. Having made this assumption, the question 
arises as to whether the small bowel does in fact contribute 
significantly to the catabolism of circulating gastrin. The 
results of the present study suggest that its distal half does 
not. 
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vated hPP level was found during the time of the early 
investigations using this new marker. Even though hPP 
elevations had been noted previously in this patient's 
father, the progenitor, several months elapsed, during 
which repeated assays revealed elevated values ranging 
between 600 and 2,000 pmole/L, before CT demonstrated 
the large pancreatic tumor. This finding prompted the 
distal pancreatectomy. Sufficient experience has been 
gained for the development of confidence in the impor- 
tance of plasma elevations of the hPP marker. No clinical 
picture has surfaced in this asymptomatic patient or others 
with pure pancreatic polypeptide apudomas to suggest 
overt functional consequences of excessive elaboration of 
this polypeptide. 

Although the functional capacity of the usual pancreatic 
apudoma in patients with type 1 MEA is that of gastrin 
elaboration, as was present in the patient’s father, or 
occasionally of hyperinsulinemia, this patient had pure 
pancreatic polypeptide elaboration without clinical symp- 
toms, as evidenced by normal plasma and tissue identifica- 
tion of other suspect polypeptides, including insulin, gluca- 
gon, somatostatin, vasoactive intestinal peptide, cortico- 





trophin, parathyrin, and the amine, serotonin. 

Humoral and clinical screening of the patient and his 
siblings is continuing as in the past ten years. A pure 
pancreatic polypeptide apudoma, detected first by eleva- 
tion of plasma hPP concentration, has developed in the 
patient’s sister. 

At the time this manuscript was edited, the patient 
described herein continues to be well without clinical or 
humoral evidence of metastases 17 months after initiation 
of chemotherapy. A “second-look” exploration at 18 months 
for determination of tumor status was negative. 


This study was supported in part by Public Health Service grant RR-828 
and by the McGreevy, Morales, Plummer and Svoboda Research Funds. 

Joe R. Kimmel, MD, PhD, performed the immunoreactive assays. Tatsuo 
Tomita, MD, PhD, performed extractions, assays, and immunoperoxidase 
studies. Kenneth Zabel, MD, assisted in the follow-up and treatment of the 
patient. 


Nonproprietary Name and Trademark of Drug 


Streptozocin—Zanosar. 


References 


1. Murray-Lyon IM, Eddleston ALWF, William R, et al: Treatment of 
Multiple-hormone producing malignant islet cell tumor with streptozotocin. 
Lancet 1968;2:895-898. 

2. Broder LE, Carter SK: Pancreatic islet eell carcinoma: Results of 
therapy with streptozotocin in 52 patients. Ann Intern Med 1973;79:108- 
118. 

3. Stadil F, Stage G, Rehfeld JF, et al: Treatment of Zollinger-Ellison 
syndrome with streptozotocin. N Engl J Med 1976;294:1440-1442. 

4. Schein P, Kahn R, Gorden P, et al: Streptozotocin for malignant 
insulinomas and carcinoid tumor: Report of eight cases and review of the 
literature. Arch Intern Med 1973;132:555-561. 

5. Gagel RF, Costanza ME, DeLellis RA, et al: Streptozocin-treated 
Verner-Morrison syndrome: Plasma vasoactive intestinal peptide and tumor 
responses. Arch Intern Med 1976;136:1429-1435. 

6. Danforth DN Jr, Triche T, Doppman JL, et al: Elevated plasma 
proglucagon-like component with a glucagon-secreting tumor: Effect of 
streptozotocin. N Engl J Med 1976;297:242-245. 

7. Oberg K, Bostrom H, Fahrenkrug J, et al: Streptozotocin treatment of 
a pancreatic tumor producing VIP and gastrin associated with Verner- 
Morrison syndrome. Acta Med Scand 1979;206:223-227. 

8. Kahn RC, Levy AG, Gargerner JD, et al: Pancreatic cholera: Beneficial 
effects of treatment with streptozotocin. N Engl J Med 1975;292:941-945. 


1092 Arch Surg—Vol 116, Aug 1981 


9. Pipelers D, Somers G, Gepts W, et al: Plasma pancreatic hormone levels 
in a case of somatostatinoma: Diagnostic and therapeutic implications. J 
Clin Endocrinol Metab 1979;49:572-579. 

10. DeWys WD, Stoll R, Au WY, et al: Effects of streptozotocin on an 
islet cell carcinoma with hypercalcemia. Am J Med 1973;55:671-676. 

11. Pitkin RM, Reynolds WA: Diabetogenic effects of streptozotocin in 
rhesus monkeys. Diabetes 1979;19:85-90. 

12. Kimmel JR, Hayden LJ, Pollock HG: Isolation and characterization gf 
a new pancreatic polypeptide hormone. J Biol Chem 1975;250:9369-9376. 

13. Lin TM, Chance RE: Gastrointestinal actions of a new bovine 
pancreatic polypeptide (BPP), in Chey WY, Brooks FP (eds): Endocrinology 
of the Gut. Thorofare, NJ, Charles B Slack Ine, 1974, pp 143-145. 

14. Floyd JC Jr, Fajans SS, Pek S, et al: A newly recognized pancreatic 
polypeptide: Plasma levels in health and disease. Recent Prog Horm Res 
1977;33:519-570. 

15. Friesen SR, Kimmel JR, Tomita T: Pancreatic polypeptide as screen- 
ing marker for pancreatic polypeptide apudomas in multiple endocrinopa- 
thies. Am J Surg 1980;139:61-72. 

16. Friesen SR: The development of endocrinopathies in the prospective 
screening of two families with multiple endocrine adenopathy, type I. 
World J Surg 1979;3:753-764. 


Pancreatic Polypeptide Apudoma—Friesen et al 


EWU PUTES a C TI P~ 
ms ; d tgi -a hes a 
G ws r Ve" x P a "T, 
"TUM T * d x 
Z x 7 n 4 
* $ 


. - 


nu 


— : : mA cx - "xin ae Ae SS Pe ea es a T rc ee a a a 
qupwe- TTT RT ES "OP = ~ * aia a Dolai m Ee Te m= = Sah EST Me st VE wer. | ^m PRA ge b 
ipw 7 . t . ean S oni Sf s : E UE ! i. 


Aortofemoral Bypass Grafting 


A Reappraisal 


Arthur F. Jones, MD, Richard F. Kempezinski, MD 


* Aortic bypass grafting was performed in 100 consecutive 
patients with disabling manifestations of aortoiliac arterial occlu- 
sive disease. here were no operative deaths, graft infections, 
faise aneu»ysres, or aortoduodenal fistulas. Of those patients 
wnose superfic al femoral arteries were patent, 95% had a good 
or excellern immediate functional result that was maintained in 
8:955 on l@e Dilow-up. Of those whose superficial femoral 
arteries weve occluded, 83% had a similar immediate result and 
70% maintaine4 this improvement. Graft limb patency was 89% 
afer 36 month .. Additional distal arterial reconstructions were 
ultimately qu red in 9% of all limbs, resulting in a good to 
excellent fenctonal outcome for 93% of all our patients. We 
believe aorofemoral grafting remains the best method for the 
cerrection ef aertoiliac occlusive disease. 

‘Arch Susy 1*81;116:301-305) 


| el maay -ears, aortoiliofemoral bypass grafting has 
been -he most popular solution to the problem of 
disabling arterial occlusive disease that involves the aorta 
and iliac arteries.’ Several authors have suggested that 
axillofemoral »ypass may be safer and equally effective, 
especially m p»or-risk patients.** In addition, others have 
emphasized tł unpredictable functional results of aorto- 
femoral grafting in the presence of uncorrected distal arte- 
riēl oeclus ve disease.*^* However, refinements in the 
methods far pztient selection’-* ard in operative technique’ 
have greaty rnproved the previously reported results of 
aortic bypass, -hus making comparisons with these newer 
surgical alterratives unfair. 
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We reviewed our experience with 100 consecutive 
patients who underwent elective aortoiliae (AIG) or aorto- 
femoral (AFG) reconstruction for chronic arterial occlusive 
disease at the Denver Veterans Administration Hospital, 
analyzed the continuing role of these procedures in the 
surgeon’s armamentarium, and compared their results 


with alternative techniques. We found that, when per-. 


formed in accordance with current standards, these opera- 
tions can be done safely and with an expectation of good to 
excellent functional results. 


SUBJECTS AND METHODS 
Patients 


During the period of 1974 to 1979, aortic bypass grafting was 
performed on 98 men and two women. Over this same period, only 
three patients were considered unsuitable for direct aortic surgery 
and underwent elective axillofemoral graft (AxFG) for chronic 
occlusive disease. Of our patients, the average age was 56.4 years 
(SD, 7.2 years), 35% had coronary artery disease, 8% had cerebro- 
vascular disease, 53% had hypertension, 18% had diabetes mellitus, 
8% had hyperlipidemia, and all smoked cigarettes. As expected, 
there was a significant incidence of other manifestations of 
atherosclerosis. The indications for operation were (1) disabling 
claudication that was progressive and unresponsive to medical 
therapy (63%), or (2) limb-threatening ischemia (37%). Included in 
this latter category were patients with atheromatous embolization 
(7%) from the aorta.'” 

Although 16 of our patients had a coincidental, small, infrarenal, 
abdominal aortic aneurysm, usually undetected clinically, sympto- 
matic arterial occlusive disease was the indication for surgery in 
all patients. Two patients had previously undergone unilateral 
amputation, and arterial grafting in them was limited to the 
remaining extremity, thus permitting evaluation of 198 limbs. The 
superficial femoral artery was occluded in 87 (44%) of these. 


Evaluation 


Patients were evaluated preoperatively in the vascular diagnos- 
tic laboratory using segmental limb pressures and pulse volume 
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Recertification in Surgery, 1980 


George E. Cruft, MD; James W. Humphreys, Jr, MD; Robert E. Hermann, MD; John A. Meskauskas, PhD 


€ The first recertification process of the American Board of 
Surgery was completed in 1980. The process consisted of a 
review of diplomates' credentials, peer review, a requirement for 
continuing education in surgery, submission of an operative 
experience list, and a multiple-choice examination. Of the 478 
diplomates who completed the process, 471 were recertified. 
The mean score for participants in the examination was 82.896 
correct. The passing score was 67.2% correct. An analysis of 
examinaticn scores, correlated with biographic and demograph- 
ic data, showed that the highest scores were achieved by the 
younger diplomates and those who indicated that their practice 
was full-time academic. 

(Arch Surg 1981;116:1093-1096) 


I’ 1980 the American Board of Surgery, for the first time, 

offered its diplomates the opportunity to become recer- 
tified. The completion of this first recertification process 
was the culmination of many years of deliberate consider- 
ation and careful planning by the board. 

Specialty boards have increasingly recognized that peri- 
odie demonstration of continuing clinical knowledge and 
skills by certified physicians is in the best interests of both 
the publie and the profession. This position was predicted 
some decades ago in a report prepared in 1940 by the 
Commission on Graduate Education of the Advisory Board 
for Medical Specialties: 

Many persons argue that the certification of a specialist indicates 
that he is up to date and competent at the time of the examination, 
but that this does not prove that he continues indefinitely 
thereafter to be competent and aware of all important new 
knowledge in his field. This is obviously true, and as the certifying 
boards become better established, and as they complete the 
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examination of a large group of physicians already praeticing the 
specialties, they may find it desirable to issue certificates that are 
valid for a stated period only.’ 


HISTORY 


In 1968, the American Board of Surgery started informal 
discussions on the subject of recurring assessment cf surgical 
qualifications of its diplomates. A task force was formed by the 
board in 1972, which was charged with the study of the questions 
related to the desirability of, the necessity for, and the methods 
that could be applied to a meaningful recurring assessment of 
certified surgeons. The task force recommended that such a goal 
was desirable and feasible and that the board should undertake the 
task, but that further study was required in order to determine the 
appropriate method to be used in the assessment. The Committee 
on Recertification was formed in 1974. Members of both task force 
and committee participated in discussions with representatives 
from other specialty boards on planning for recertification, infor- 
mally, and through conferences sponsored in 1974 and 1978 by the 
American Board of Medical Specialties (ABMS), the consortium of 
all specialty boards. By 1974, all 22 primary and conjoint boards 
had endorsed the principle of recertification and had agreed on a 
set of "Guidelines for Recertification."* 

In 1974, the board approved a policy whereby the validity of 
certificates issued on or after Jan 1, 1976 would be lim:ted to ten 
years. Diplomates would be offered the opportunity :o become 
recertified starting in 1980. Recertification would be a voluntary 
process, as is original certification. 


RECERTIFICATION PROCESS 


As a member of ABMS, the board, in developing the require- 
ments to be met by diplomates seeking recertificatior, followed 
the ABMS Guidelines for Recertification. The requirements estab- 
lished for the board's 1980 recertification process stated that 
diplomates must (1) have been certified for seven years and hold a 
currently valid certificate; (2) be in the active practice cf surgery; 
hold a valid license to practice; hold privileges to practice surgery 
in a hospital accredited by the Joint Commission on Accreditation 
of Hospitals; (3) receive a satisfactory evaluation as to surgical 
qualifications by peers; (4) be in good standing in the profession as 
evidenced by membership in the local medical or surgical society, 
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Fig 1.—Pulse volume recording and segmental limb pressure of right thigh before and after treadmill 
exercise in patient with tight stenosis of external iliac artery. BP,,,, indicates arm blood pressure. 


recordings (PVR), as previously described.* In those patients in 
whom one extremity was asymptomatic, the presence of a hemo- 
dynamically significant "inflow" lesion was detected by a fall in 
thigh pressure or deterioration of the thigh PVR after exercise or 
by reactive hyperemia (Fig 1). Biplanar, abdominal, and lower 
extremity arteriograms were then obtained, usually via a trans- 
lumbar route. In the recovery room, ankle systolic pressures or calf 
PVRs were measured in all patients in whom pedal pulses had not 
been restored by the operation. Prior to discharge, all patients 
were formally restudied in the vascular laboratory. Clinical and 
laboratory evaluations were then repeated after three months and 
six months, and annually thereafter. Eighty-nine patients were 
followed up a mean of 18.8 months (range, 1 to 52 months). Eleven 
patients were lost to follow-up after discharge. 


Technical Details 


All operations were performed by the resident staff under the 
supervision of one of us (R.K.). In 80% of the cases, an end-to-end 
proximal anastomosis was fashioned using an interrupted suture 
technique (Fig 2). In the remaining patients, usually because of an 
abnormally small aorta or because of multiple accessory visceral 
arteries, a standard end-to-side proximal anastomosis was per- 
formed. 

Although we now prefer distal anastomosis to the femoral 
artery, early in the series 14 patients had 24 anastomoses to the 
external iliac artery. Distal anastomoses were usually performed 
end-to-side with a Teflon felt pledget reinforcing the "heel" and 
"toe" of the continuous suture line. Eridarterectomy was per- 
formed only when absolutely necessary to ensure adequate runoff 
or to permit a satisfactory anastomosis. 

Profundaplasty was necessary in 43 limbs (22%) of 30 patients. 
In eases where the lesion in the profunda femoris artery was 
— localized to its proximal 1 to 2 cm, the femoral end of the graft 
itself was carried over the profunda arteriotomy as a patch. In 
cases that required a more extensive profundaplasty, a formal 
patch angioplasty was first performed, usually using endarterec- 
tomized superficial femoral artery, and then the graft was anas- 
tomosed to the common femoral artery. 

All grafts were made of knitted Dacron and 80% had a velour 
surface. Patients were systemically heparinized using approxi- 
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Fig 2.—Technique for end-to-end aortic anastomoss using inter- 
rupted, horizontal mattress sutures buttressed with pledgets of 
Teflon felt. 


mately 1 mg/kg of beef-lung heparin. Blood (150 mL) was then 
drawn out of the aorta prior to eross clamping and used to preclot 
the Dacron graft ex vivo. The use of heparinized blood for 
preclotting resulted in a smooth, less thrombogenic flow surface 
with minimal intraluminal fibrin strands." Heparinization was 
not reversed after restoration of graft flow. Braided Dacron 
suture material was used for all prosthetic-to-host anastomoses. 
Because of uncorrected distal arterial occlusive disease, concom- 
itant lumbar sympathectomy was performed on 67 limbs (34%). 
Early in the series, Witzel gastrostomies were routinely per- 
formed (68 patients). However, this procedure was subsequently 
abandoned without untoward consequences. In add tion, the pres- 
ence of multiple, small gallstones, discovered incicentally at the 
time of operation, prompted five concomitant cholecystectomies. 
Prophylactic antibiotics were given to all patients the evening 
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fellowship in the American College of Surgeons, or other regional 
or national surgical associations; (5) have participated, during the 
three years preceding application, in at least 120 hours of accred- 
ted continuing education in surgery, of which 60 hours must have 
been earned in category 1 activities; (6) submit a practice profile in 
the form of an operative experience report covering the two 
calendar years prior to application; and (7) satisfactorily complete 
a written examination. 


Development of the Examination 


The final requirement, for an examination, was in compliance 
with the ABMS guideline that "the recertification process must 
include measurements which are directed towards evaluating the 
candidate's ability." Various methods of measurement were con- 
sidered by the board, such as practice audits, review of morbidity 
and mortality statistics, open-book self-assessment examinations, 
and a supervised written examination. It was finally decided that, 
for the 1980 recertification process, a supervised, written, multi- 
ple-choice examination was the only currently valid and logistical- 
ly feasible method for objective evaluation. It was recognized that 
such an examination would provide primarily only an assessment 
of the examinee's cognitive surgical knowledge base, an essential 
component of the qualifieations necessary for the practice of 
surgery. 

In planning the Recertification Examination, the board recog- 
nized that the practice characteristics of no two of its diplomates 
were identical and that it would be desirable if each diplomate 
seeking recertification could be offered an examination tailored to 
the profile of his practice. This was not deemed feasible. Other 
specialty boards that had attempted to offer tailored recertifica- 
tion examinations encountered problems in the development, 
administration, and equitable scoring of multiple sets of such an 
examination. The board therefore decided that the examination 
should consist of questions that sampled the surgical knowledge 
that every diplomate should possess regardless of the characteris- 
ties of his or her practice. 

The board conducted study examinations in 1975 and 1976 to 
determine the appropriateness of administration of an examina- 
tion covering the broad spectrum of "general surgery" to a group 
of surgeons certified ten years previously and the characteristics 
of whose practices varied widely. In 1975, a study of 89, and in 
1976, a study of 81 diplomate volunteers showed their performance 
was very adequate on multiple-choice examinations covering 
general surgery. Correlation of test scores with biographic and 
demographie data provided by the participants showed no signif- 
icant biasing factors toward or against any particular practice 
characteristics. 

The board believed that it was particularly important to have 
direct input to the planning of the recertification process from 
surgeons who were not primarily academic surgeons and who 
might be more representative of the majority of diplomates. In 
1977, five surgeons were selected by the board from nominees who 
were identified by the board's regional sponsoring surgical organ- 
izations as outstanding representatives of the private-practice 
surgical community. These five were in practice in smaller cities in 
Rhode Island, South Carolina, Arkansas, N ebraska, and Washing- 
ton, respectively, and played active and important roles in the 
planning and development of the recertification process, including 
the contribution of new questions and the selection of material for 
the final draft of the examination. 

The board, early in the planning of the recertification process, 
approved a poliey whereby a minimal pass level (absolute stan- 
dard) would be determined by the Recertification Examination 
Committee prior to the administration of the examination. The 
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committee, during the development of the examination, estab- 
lished standards of performance (difficulty indices) for each 
question in the examination through the application of an 
accepted psychometric method.' The relative difficulty of each 
question was determined by consensus of the committee members. 
Each question was weighted numerically according to its degree of 
expected difficulty; an average of these weights produced a total 
examination score that examinees were required to achieve to pass 
the examination. The resulting standard was 69.795 correct. An 
adjustment equal to 1 SE of measurement was made to allow for 
inadvertent errors by examinees. The minimal pass level for the 
1980 Recertification Examination was established as 67.2% cor- 
rect. 

A performance report was developed for the examination in 
which each participant would be informed of the passing score and 
of his or her individual score. To provide an indication of areas 
where his or her continuing surgical education might be most 
profitably directed, every participant received a listing by key 
word or phrase of each question he or she answered incorrectly. 


The Examination 


The board developed an examination of 200 multiple-choice 
questions, all of the type where, in response to a question or 
statement, the examinee selects the one best answer from five 
alternatives. The questions were constructed to sample the clinical 
surgical knowledge that the board believed every diplomate should 
possess in 1980 irrespective of the profiling or characteristies of 
his practice. The content outline for the examination is given in 
Table 1. 

The majority of the questions in the examination covered the 
same content material as questions in the American College of 
Surgeons Surgical Education and Self-Assessment Program No. 3 
(SESAP III), although no questions were identical in both exami- 
nations. - 

The examination included new questions written by the mem- 
bers of the Recertification Examination Committee and material 
selected by the committee from the board's pool of questions that 
had been used successfully in previous examinations administered 
by the board. The examination included 52.5% new and 47.5% used 
questions. The examination was pretested and evaluated for 
relevance by a panel of 85 surgeons, each of whom reviewed a 
small sample of questions tentatively selected for the examination 
mixed with a larger sample of questions that would not be used in 


Table 1.—Examination Content Outline 


Area % of Questions 





*Liver, biliary tract, portal system, pancreas, spleen, diaphragm, and 
hernias. 

TPhysiology, anatomy, fluids, electrolytes, blood gases, shock, wound 
healing, hemostasis, nutrition, and infections. 


Recertification in Surgery—Cruft et al 


ra T mue 


Table 1.—Functional Status—Immediate 















Operative Distal 
indication Vasculature* 
———————— 
Claudi- Limb SFA SFA 
cation Salvage Occluded Patent 





Excellent, 96 62 76 54 85 
Good, 96 24 16 29 10 

Poor, % 14 8 17 5 
“SFA indicates superficial femoral artery. 






prior to operation and for 72 hours postoperatively. In addition, a 
solation tha- contained neomycin and bacitracin was used to 
irregate the wounds intraoperatively and was added to the blood 
used for pre-lotting the graft. 

Parteular care was taken in the management of the groin 
wound. It was clesed in layers with nonabsorbable suture, usually 
by one of us (R.X.) personally. All patients with a groin incision 
weve kept in bec for 72 hours. Prolonged sitting was discouraged 
for at least sen days postoperatively. 

All patiens were started on a regimen of rectal aspirin in the 
recovery room. When oral intake resumed, they were given one 
aspirin table. twice a day and sulfinpyrazone (200 mg) four times a 
day for six months. 

"Limb faure” was defined either as graft occlusion or the 
necessity for an additional arterial procedure in the extremity to 
secire a goed result. Limb patency rates were determined by 
standard life-table methods. Functional results were classified as 
excellent, goed, cr poor. An excellent result consisted of healing of 
ulcers or amputations, relief of rest pain, and the absence of 
claadication durmg subsequent treadmill testing. Limb-salvage 
patients with a good result had their ulcers or amputations heal 
anc were fre» of rest pain, but still experienced limiting claudica- 
tiom. To ha-e a good result, patients with claudication who 
remained symptomatic had to at least double their maximum 
wa king distance. A poor result was defined as failure to relieve, or 
ageravation of, the patient's preoperative symptoms. All statisti- 
cal results were analyzed for significance by a standard x? test 
wita Yates’ eorrection. 


RESULTS 


The immediate functional result is given in Table 1. 
Eighty-six percent of the patients with claudication 
obtained a gooc or excellent immediate result, while 92% of 
the patients who underwent limb salvage surgery had a 
similar outcome. This difference was not statistically 
significant. If the superficial femoral artery was patent, 
95% of patients had a good or excellent immediate result, 
whereas if it were occluded, 83% had a similar result 
(P — .05). 

The late ^unetional results in 89 patients are given in 
Table 2. Sewenty-six percent of the patients with claudica- 
tion and &)/6 of those operated on for limb salvage 
ma ntained their good or excellent long-term result with- 
out additional surgery. The patency of the superficial 
femoral artery significantly influenced the durability of 
the functional result. Seventy percent of the patients in 
whem the “emoral artery was occluded had a good or 
excellent long-term result, whereas 89% of the patients in 
whem it was patent had improvement (P < .01). 
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Table 2.—Functional Status—Late 












Operative Distal 
Indication Vasculature* 
——————————— ——————————— 


Claudi- Limb SFA SFA 
cation Salvage Occluded Patent 


Excellent, 96 68 73 58 86 
Good, 96 8 7 12 3 
Poor, 96 24 20 30 11 


*SFA indicates superficial femoral artery. 
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Fig 3.—Cumulative limb patency for aortoiliofemoral grafts (AIFG) 
in this series compared with axillofemoral grafts (AxFG) as 
reported by Eugene et al" (asterisk). 


Of the 20 patients with a poor late result, 16 required 22 
additional arterial procedures on 18 extremities: 11 femo- 
ropopliteal grafts, two profundaplasties, two femoral 
angioplasties, one popliteal angioplasty, three ileofemoral 
grafts, one percutaneous transluminal angioplasty, and 
two femorotibial grafts. The mean duration between aortic 
bypass and late distal reconstruction was 17.5 months. 
Thirteen of these patients then had a good or excellent 
result; thus, overall, 93% of all patients presently have a 
good or excellent result. Long-term data on 53 of the 67 
extremities in which a concomitant sympathectomy had 
been performed were available for analysis. Results were 
comparable both in terms of functional outcome and late 
patency in extremities with and without sympathectomy. 

There were no operative or “in hospital” deaths. Three 
patients sustained intraoperative atheromatous emboli to 
four extremities that required a later amputation of three 
of these. This complication occurred only in persons whose 


_ indication for surgery was previous atheromatous emboli, 


thus emphasizing the need for extreme gentleness in 
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the examination. Questions rated by the pretest-relevance panel 
as irrelevant, ambiguous, too easy, or too difficult were not 
included in the examination. 


RESULTS 
Test Scores 


The credentials submitted by applicants for recertifica- 
tion were exemplary. Peer evaluation was obtained from 
the chiefs of surgery or chiefs of medical staffs in the 
hospitals in which applicants held surgical privileges and 
from other diplomates who were familiar with the appli- 
cants’ surgical capabilities. Almost all received outstanding 
evaluations. Most were members of local or regional surgi- 
eal societies or associations; 96% were fellows of the 
American College of Surgeons. The information provided 
in the operative experience lists reflected what appeared to 
be vary active surgical practices. All applicants had partic- 
ipated in considerably more than the required 120 hours of 
continuing education in surgery. 

A total of 549 applications for recertification were 
approved. Twelve applicants withdrew from the process 
and 59 deferred the examination component of the process 
until 1981. The examination was administered on Oct 25, 
1980, to the 478 diplomates who completed the 1980 recer- 
tification process. 

The examinees did not find the examination difficult, 
scoring a mean of 82.8% correct. The reliability of the 
examination, determined by the Kuder-Richardson formu- 
la 20, was .88.° Seven (1.5%) of the participants failed to 










Table 2.—State of Licensure of Applicants 
for American Board of Surgery Recertification, 1980 



















No. of No. of 

Location Applicants Location Applicants 
AbDama 9 Montana 4 
Avaska 1 Nebraska 2 
Arizona 8 Nevada 3 
A-kansas 5 New Hampshire 5 
California 20 New Jersey 8 
Canada 2 New Mexico 5 
Connecticut 15 North Carolina 23 
Destrict of Columbia 1 North Dakota 2 
Ficrida 19 Ohio 26 
Georgia 19 Oklahoma 2 
Guam 1 Oregon 2 
Hawaii 2 Pennsylvania 31 
Ilk mois 28 Puerto Rico 4 
Indiana 9 Rhode Island 1 
lowa 7 South Carolina 4 
Kansas South Dakota 5 
Kantucky Tennessee 





Maryland 13 Virgin Islands 1 
Massachusetts 19 Virginia 13 
Michigan 11 Washington 3 
Minnesota 12 West Virginia 10 
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achieve a seore of 67.296 or better and were not recerti- 
fied. 


Correlation of Scores and 
Demographic-Biographic Data 


Demographie and biographie data were prcvided by 
diplomates seeking recertification in response to questions 
included in the application form. As is shown in Table 2, in 
1980 those applying for recertification were residents of 47 
states, the District of Columbia, Puerto Rico, the US 
Virgin Islands, Guam, and Canada. There were none from 
Delaware, Idaho, or Vermont. 

The numbers and mean scores of participarts in the 
examination according to age are given in Table 3. The 
mean age of the examinees was 51.5 years. The youngest 
group (ages 40 to 45 years) achieved higher scores than did 




















Table 3.—Performance by Biographic 
and Demographic Variables 


Variable No. Mean Score (Range), % 
Age group, yr 
40-45 89 85.7(64.0-94.2) 
46-50 124 84.0(66.1-94.7) 
51-55 140 81.6(32.8-93.7) 
56-60 88 82.4(67.2-95.2) 
61-73 36 78.2(54.5-90.5) 


Period of completion of 
surgery residency 

































1968-1972 72 85.9(64.0-94.2) 
1963-1967 125 83.3(66.1-94.2) 
1958-1962 130 83.0(32.8-94.7) 
1953-1957 98 81.9(54.5-95.2) 
1934-1952 51 80.6(67.2-92.1) 
Population of community 
25,000 103 82.6(66.1-93.1) 
25,000-100,000 146 82.5(59.3-95.2) 
100,000-1 ,000,000 143 84.0(54.3-94.7) 
> 1,000,000 79 82.1(32.8-94.7) 
Type of practice 
Private solo 
(1-2 persons) 275 82.1(32.8-94.2) 
Private surgical group 
(over 2) 81 82.7(58.7-€5.2) 
Private multidiscipli- 
nary group (3-10) 19 83.0(66.1-€3.1) 
Private multidiscipli- 
nary clinic (over 10) 39 84.1(67.2-€1.5) 
Governmental 
(military, 
Veterans Adminis- 
tration, state) 15 83.6(73.0-€3.7) 
Full-time academic 50 87.1(70.4-€4.2) 
Certified by second 
board 66 84.9(66.1-S4.7) 
Special interest 
Surgical 
oncology 34 83.3(67.2-€5.2) 
Hand surgery 0 T 
Transplantation 2 82.3(79.4-€5.2) 
Endoscopy 9 78.9(70.9-€5.2) 
Critical-care 
medicine 3 86.2(85.7-86.8) 
Emergency 
medicine 8 73.2(54.5-€9.9) 
Burns 
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Table 3.—Results of Axillofemoral Grafting 







Operative Reopera- Late 
Source Mortality, 96 tion, 96 Patency,* 96 


DeLaurentis et al^? 8.8 32 69 


*Without reoperation. 


dissecting the aorta in such patients.'^ These accounted for 
all poor results in patients with a patent superficial 
femoral artery. Early limb failure that required an urgent 
femoropopliteal bypass graft to sustain limb viability 
occurred in two extremities (1%). A compartment syn- 
drome after revascularization developed in one extremity 
and required fasciotomy, which restored pedal pulses and 
an ultimately excellent result. Two patients suffered groin 
lymphoceles, which responded to conservative therapy. A 
leaking gastrostomy in one patient required reoperation 
and suture repair. 

Seventeen late-graft limb failures occurred in 14 
patients. Graft limb patency, as evaluated by the life-table 
method (Fig 3), was 89% at 36 months. There have been no 
graft infections, aortoduodenal fistulas, or false aneu- 
rysms in a follow-up that extended to 52 months. However, 
these results should be considered preliminary because our 
mean follow-up period is too short to justify a conclusive 
statement with regard to the ultimate incidence of anasto- 
motic aneurysms. Furthermore, since aortoduodenal fistu- 
las are uncommon, the size of the present series may be 
inadequate for any firm conclusions on its occurrence with 
this technique. Three of the 24 limbs (12.5%) with a distal 
anastomosis to the external iliac artery required subse- 
quent revision. Nine patients (10%) died during the follow- 
up period from a variety of causes unrelated to their 
operation. 


COMMENT 


The indications for operative correction of aortoiliac 
arterial occlusive disease have remained generally well 
accepted over the years, and traditionally such patients 
have received aortie thromboendarterectomy or bypass. 
Some recent reports have suggested that AxFG can be 
performed in these patients with a lower morbidity and 
equivalent functional improvement? However, many of 
these reports have considered thrombosed grafts that could 
be salvaged by remedial surgery as "patent." If only those 
grafts that remain functional without reoperation are 
considered, the actual results of AxFG can be measured 
against our own (Table 3). 

Although our patients were younger, their incidence of 
associated risk factors was comparable with those of the 
patients who underwent AxFG. Revascularization was 
accomplished without an operative death. Remedial sur- 
gery was subsequently necessary on only 956 of the limbs, 
resulting in a good or excellent outcome for 9356 of our 
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patients. These results, which are similar to those of other 
recent reports,*'^ support our contention that AFG 
remains the optimal form of surgical treatment for aortoilg 
iac arterial occlusive disease and that AxFG should be* 
largely reserved for the management of the infected aortic 
prosthesis, to avoid existing intra-abdominal sepsis or 
adhesions, and to provide lower extremity revasculariza- 
tion in those few patients who are truly unable to tolerate 
direct aortic surgery. Only 3% of the patients we evaluated 
fit into this category. The successful conversion of some 
thrombosed AxFG to AFG also suggests that extra- 
anatomic bypasses are now performed too ofzen.'* 

The absence of mortality in our series, we believe, 
reflects the improvements and refinements of periopera- 
tive management, as well as meticulous attention to tech- 
nical considerations. Recognition of occult inflow disease 
demands both high-quality biplanar aortograms and some 
measure of arterial hemodynamies. If a transfemoral 
catheter technique is used to obtain the arteriograms, 
direct femoral artery pressure measurement has been 
shown to be highly predictive.’ Since most of our patients 
were studied via a translumbar approach, we relied instead 
on noninvasive, hemodynamic techniques to assess the 
aortoiliac segment. 

As reported by Sumner and Strandness,* we have also 
been disappointed in the ability of segmental limb systolic 
pressure measurement to predict the results of aortic 
reconstruction. Segmental volume plethysmography, on 
the other hand, seems more reliable.'* We are especially 
interested in the appearance of the thigh PVR after 
excercise or five minutes of leg ischemia induced by 
pneumatic compression. Absence of reactive hyperemia or 
deterioration in quality of the waveform are both indica- 
tive of significant inflow disease (Fig 1). 

In addition to an occlusion rate three times lower than 
that with the end-side technique," end-end proximal anas- 
tomosis offers several distinct advantages. There is no 
competitive flow through the host aorta and atheroemboli 


` cannot originate in the excluded segment.'^ The reduction 


in bulk not only facilitates closure of retroperitoneal 
tissues over the aorta, but also may reduce the risk of 
subsequent aortoduodenal fistula formation. 

Routine placement of the proximal anastcmosis immedi- 
ately below the renal arteries uses that segment of the 
aorta most likely to be free of significant ocelusive disease. 
When necessary, we have not hesitated to perform a 
thromboendarterectomy of this segment to ensure good 
inflow. However, in such cases, we believe that the inter- 
rupted suture technique with Teflon felt reinforcement, 
which we used routinely (Fig 2), is especially important if 
anastomotie disruption and false aneurysm are to be 
avoided. Although excellent results with extended aortoil- 
iac endarterectomy have been reported, we have not used 
this procedure for disease that extends beyonc the common 
iliac arteries. 

Because of the progressive nature of arterial occlusive 
disease, aortic bypass grafts to the external iliac artery will 
require revision more frequently than AFG. This occurred 
in 1396 of our cases and has been repcrted by other 
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the oldest group (ages 61 to 73 years). Younger examinees 
have achieved higher scores in other specialty board recer- 
tification examinations.* Similarly, those diplomates who 
finished their residency training more recently achieved 
higher scores than did those who completed their training 
earlier (Table 3). The size of the community in which the 
examinee practices was not significantly related to exami- 
nation performance (Table 3). That section of Table 3 in 
which scores are correlated with type of practice shows 
that those 50 diplomates reporting their practices to be 
full-time academic scored higher than did those in other 
types of practice. There were 61 examinees who reported 
that they were certified by another specialty board (47 by 
the American Board of Thoracic Surgery) and six who held 
a Certificate of Special Qualification in Pediatrie Surgery. 
The mean score and range of scores for this total group of 
66 is given in Table 3. Fifty-six responded to a question 
inquiring as to special interest occupying more than 50% of 
their practice time (Table 3). The 220 diplomates who 
reported that the hospital in which they primarily practice 
is either integrated or affiliated with a medical school 
obtained a mean score of 83.3%. The 159 whose practice is 
primarily in a hospital with a surgery residency program 
had a mean score of 83.8%. 


COMMENT 


The American Board of Surgery was impressed by the 
voluntary response of 478 of its diplomates who accepted 
the opportunity to become the first to seek recertification 
in surgery. The excellence of the credentials submitted by 
this group and their high level of performance on the 
Recertification Examination seems evidence that a select 
segment of the surgical community was motivated to 
demonstrate to themselves, their peers, and the public that 
they had maintained their qualifications in surgery. 

The low failure rate on the examination was somewhat 
surprising to the board. Perhaps this should have been 
expected, since not only did diplomates seek recertification 
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voluntarily, but most apparently prepared extensively for 
the examination. Participation in SESAP III was reported 
by 408 (85.3%) of the group. Many informed the board 
through personal communication that, stimulated by the 
challenge presented by recertification, they had completed 
review courses in surgery and had revised their personal 
continuing education programs. Based on the experience of 
the first recertification process, the board believes that 
recertification in surgery has served to sharpen the focus 
of its diplomates on the maintenance of their clinical skills 
through their participation in meaningful continuing edu- 
cation, a major objective of recertification. The board 
believes that the goal of achieving recertification will 
provide adequate motivation for diplomates to pursue 
appropriate continuing surgical education activities. In the 
future, there will be no requirement for documentation of 
specified numbers of hours of continuing education. 

Data obtained from the operative experience lists that 
the 1980 applicants submitted will be analyzed and used to 
restructure and improve the validity of future examina- 
tions. Though there are no other major changes planned in 
the immediate future for the recertification process, the 
board will continue to explore valid methods for future 
evaluation of the qualifications of applicants for recertifi- 
cation. 
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authors." Accordingly, if the proximal external iliac 
artery is severely diseased, we now routinely perform 
gistal anastomosis to the groin. Additional benefits of this 
e-pproach are the ease with which good inflow can be 
ebtained sheuld a subsequent distal reconstruction be 
recessary ard the ability to adequately revascularize the 
profunda femoris artery. 

The impor:ance of this vessel in lower extremity revas- 
crarization has been long recognized.’ However, recent 
medifications in the techniques used to achieve this goal 
deserve comment. Malone et al’ reported that patency can 
be more thar doubled when autogenous tissue is used for 
this part of the reconstruction. This approach permits a 
meticulous endarterectomy and a delicate closure of the 
distal prefunda femoris artery. The use of autogenous 
tissue may also reduce the occurrence of neointimal hyper- 
plasia that oceurs at the host-prosthesis interface. 

The liberal use of prophylaczic antibiotics, a careful, 
layered closure of the groin wound, and avoidance of 
prclongec sitting for seven to ten days postoperatively are 
all believed to be important factors in the low rate of graft 


infection and minimal wound complication in our 


petients. 
The one major issue our study was unable to resolve is 
the inability to predict accurately the result of aortic 


grafting in patients with uncorrected distal disease. Seven- 

teen percent of this group had a poor immediate functional 

result, which increased to 30% on late follow-up. 
Numerous attempts at defining intraoperative criteria 


that would accurately indicate which of these patients | 


require concomitant downstream repair have been unsuc- 
cessful. We concur with the conclusion of others^* that 
hemodynamic improvement may be observed in these 
patients for several weeks after proximal revascularization 


: and that only the late functional results should dictate the 


need for additional surgery. Synchronous aortofemoral and 
distal revascularization, as has been recently advocated," 
seems overly aggressive and would have been unnecessary 
in 70% of our patients with tandem lesions. 

The necessity for subsequent arterial surgery in 16% of 
our patients is certainly far from ideal. However, the end 
result, 93% of all patients with a good or excellent result 
without an operative death, supports such a measured, 
conservative approach. Remedial surgery was never 
needed to maintain inflow after aortic grafting. All proce- 
dures were performed to improve outflow or carry blood 
beyond distal arterial occlusions. Had extra-anatomic 
bypass been performed in these patients, these same 


operations would still have been necessary and the overall 


rate of reoperation proportionately higher. 
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Management of Moderate Lymphedema 


Harr:s B Shumacker, Jr, MD 


e Moderate chronic lymphedema generally requires a different 
program of management than mild or massive lymphedema. It 
responds well to a special management regimen based on home 
use of an intermittent limb compressor and utilization of proper 
compression support when the patient is not in the recumbent 
position. 

(Arch Surg 1981;116:1097-1098) 


Des management of chronic lymphedema necessarily 
varies with the magnitude of involvement. Massive 
lymphedema ordinarily demands operative intervention. 
Patients generally tolerate mild lymphedema, although 
uncommonly without persuasion. In these cases, measures 
such as sleeping with the involved limbs elevated and use 
of good compression support are most likely to have 
noticeable benefit. Moderate edema, on the other hand, is 
not wisely treated by operation and usually does not 
respend to ordinary nonoperative efforts. 


PROBLEMS IN MANAGEMENT 


Moderate edema is characterized by a heavy and some- 
what eumbersome extremity. Especialy in women (in 
whom the condition occurs far more often than in men), it 
is the unsightly appearance that produces the principal 
dissatisfaction. In my experience, elevation of the extrem- 
ity while the patient is supine is of little or no benefit since 
observable reduction in size usually requires maintenance 
of this position for days, and any improvement obtained is 
of only transient duration. 

The best available elastic hose similarly results in no 
appreciable benefit. The very useful legging with an 
inflatable rubber bladder (Aero-Pulse) described more 
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than 30 years ago by Scott and Radakovich' is far from 
completely satisfactory as the sole therapeutic measure; 
though it controls the swelling in the leg and ankle 
reasonably well, the proximal edema results in an uncom- 
fortable, band-like constriction at the upper end of the 
legging. In addition, despite the use of overlapping oxford 
or high shoes, the legging frequently fails to prevent a 
gradual increase in the size of the foot, with its resultant 
discomfort and diffieulty in wearing available footwear. 


AN EFFECTIVE THERAPY 


There is an adjunctive aid that has proved useful. It is 
the use, at home, of one the commercially available inter- 
mittent compressors. This involves an initial financial 
investment, but I know of no patient who has not judged it 
worthwhile. Learning to use it is simple. Patients are told 
what their diastolic pressures are, how to set the adjust- 
ment, and how to pull in place the legging or upper 
extremity cover; they quickly learn how frequently and for 
how long a time the compressor must be used to keep the 
limb free of excess fluid and normal in size and contour. It 
is important that the compressing envelope inelude the 
foot or hand as well as the leg and thigh or forearm and 
arm. Most patients find that use of the compressor in the 
morning and at night for 20 or 30 minutes is effective and 
that, with proper care during the day, the extremity 
maintains its proper size and appearance, or virtually so. 

If a lower limb is involved, as is usually :he case, 
inflatable leggings and proper shoes should be worn except 
on those occasions when the slacks that are necessary tc 
hide the unsightly device would be considered by women tc 
be inappropriate. Tightly fitting elastie stockings then 
may be substituted temporarily. Almost all patierts find it 
advantageous to wear full-length or pantyhose-type elastic 
stockings underneath the leggings at all times. 

When the upper extremity is involved, the management 
may be a bit more troublesome, but it is feasible. Some- 
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Twenty Years of Splenectomy 


for Hereditary Spherocytosis 


Ira M. Rutkow, MD, MPH, DPH 


€ A retrospective study of all patients who underwent splenec- 
tomy during the 20-year period, 1960 to 1979, for hereditary 
spherocytosis at the Johns Hopkins Hospital, Baltimore, identi- 
fied 58 patients, of whom 20 (3396) were 15 years of age or older. 
Accessory splenic tissue was located in ten (1796) of the 
patients. Although cholelithiasis was present in only 12 (2196) of 
the total cohort, when analyzed for patients 10 years of age or 
older the incidence was 41% (11/27). Because of the positive 
association between advancing age, cholelithiasis, and heredi- 
tary spherocytosis, it is recommended that any patient 10 years 
of age or older undergo an oral cholecystogram as part of the 
routine preoperative evaluation. 

(Arch Surg 1981;116:306-308) 


ereditary spherocytosis (HS) is a congenital hemolytic 
disease transmitted by either parent as a mendelian 
dominant trait. It results in the production of abnormal 
RBCs (spherocytes) that have increased mechanical and 
osmotic fragility. The abnormality is manifested as a 
defect of the cell’s membrane, which causes delayed circu- 
lation through and ultimate destruction in the spleen. The 
principal features of this process include (1) increased rate 
of RBC destruction; (2) spherocytosis; (3) splenomegaly; (4) 
familial occurrence; and (5) almost invariable benefit from 
splenectomy. | 
The excessive RBC destruction can result clinically in 
anemia, reticulocytosis, increased serum iron concentra- 
tion, acholuric jaundice, skeletal anomalies, chronic or 
recurrent leg ulcers, and biliary tract disease in the form of 
cholelithiasis. Although HS remains a relatively uncommon 
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condition, splenectomy for it constitutes a substantial 
proportion of all such procedures performed for hemato- 
logic disorders. This fact, combined with the frequent need 
for concurrrent cholecystectomy, make HS a disease with 
which surgeons should be familiar. Surprisingly, few 
reports on the subject have been published in the surgical 
literature." | | 

I present a retrospective study of all patients who 
underwent splenectomy during the 20-year period, 1960 to 
1979, for HS at the Johns Hopkins Hospital, Baltimore. The 
pathophysiology, surgical management, and recommenda- 
tions concerning the preoperative evaluation of the condi- 
tion of the biliary tract are discussed. 


METHOD 


Since 1950, the Department of Pathology at the Johns Hopkins 
Hospital has maintained a master file that categorizes by disease 
process all tissue submitted for pathologic examination. Using this 
list in addition to formal pathologic reports, all spleens removed 
for HS were identified. Furthermore, tais initial step provided 
patient identification numbers, and hospital charts were then able 
to be collected and reviewed. 


RESULTS 


The major findings from this study are summarized in 
the Table. A total of 58 patients, ranging in age from 10 
months to 50 years, was identified. Thirty-three percent 
were 15 years of age or older. The 53 patients represented 
approximately 4% of the total number (1,450) of splenec- 
tomies performed at the Johns Hopkins Hospital during 
the years 1960 to 1979. During that time, approximately 
230 splenectomies were completed for various hematologic 
disorders, and those for HS (25%) constitute the largest 
subdivision. 

Splenomegaly was noted in 48 (€3%) of the patients at 
time of initial physical examination. This was confirmed 
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times, proper use of the intermittent compressor and a 
well-fitted elastic cover for arm and forearm prove ade- 
quate. If the hand tends to swell, a snugly fitting surgical 
rubber glove, which can be hidden from view beneath an 
ordinary glove, generally eliminates this problem. 


Advantages of Home Use 


Home use is essential. Patients simply cannot find the 
time to use such equipment often enough in institutional 
physical therapy departments. Many patients must use the 
compressor twice daily; traveling to and from the institu- 
tion and the time spent in the department would take up 
most of the day. Often, too, such departments are not open 
during weekends, and most patients need daily treat- 
ments. It also would result in considerable expense. 


An Additional Use 


The same general program may be of considerable help 
in patients with massive edema who have had a good result 
from a leg operation of the Homans-Poth type but who 
have residual swelling of the thigh and foot. On the whole, 
however, it is not nearly as satisfactory in these cases as it 
is in those with moderate edema, and it sometimes proves 
quite futile. The result depends primarily on the discrepan- 
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cy in size of the leg and thigh following the operation. It 
proves most satisfying and long lasting if the difference in 
circumference is not very great, but this ordinarily is not 
the case if the thigh remains enlarged after the leg 
operation has decreased the size of the remainder of the 
leg. 


COMMENT 


Troublesome moderate edema is not common; conse- 
quently, my experience includes only 19 patients treated in 
the manner outlined. The program has, however, been used 
over a very long period—indeed, since shortly after the 
original intermittent compressor became available. The 
uniformly good results obtained have made this a most 
impressive therapeutic regimen. No patient so treated has 
had any episode of elephantoid fever, and all of them think 
that their limbs have been kept in a normal or near-normal 
state. 
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No. of Patients 
Age Gr»up, yr (M,F) 
04 14(7,7) 





Palpable Spleen 





1539 6(2,4) 
20 - 14(7,7) 11 
Toml 58(30,28) 48(83%) 










when splenic weights were mezsured. The average spleen 
size increased according to advancing patient age, and for 
en adult was about six times normal. Accessory splenic 
tissue was lcated in ten (17%) of the patients. 
Categorizion of patients into five different age groups 
provided 1 more meaningful understanding of the problem 
cf associztec biliary tract disease. Although cholelithiasis 
was present in only 12 (21%) of the total cohort, when 


analyzed foreach age group, an increasing incidence was. 
noted. The youngest patient to undergo cholecystectomy ` 


was 9 years of age. Of individuals 10 years of age or older, 
caolelithizsis was present in 41% (11/27). 

The immeeiate postoperative course for most patients 
was unewenffu. In two patients, left-sided lower-lobe 
a-eleetasis developed, and one had a small pleural effusion. 
There wa- one minor wound infection. Patient status with 
regard towverall long-term follow-up was not available. 


COMMENT 


The inc. de-ce of HS is estimated to be 220 per million 
populatior o the United States? It is inherited as a 
dominant trzt from either parent and is manifested in 
heterozygotes However, an estimated 20% to 25% of the 
cases may be sporadic in nature and arise from muta- 
tions. 

The cliriea problems associated with HS are caused by 
am intrinsic cefect in the membrane of the RBC, which 
causes thecormuscle to undergo delayed circulation through 
tke spleer. Tais defect creates an increase in membrane 
permeabilty o sodium and decreases its surface area and 
deformabrity The result is a spherocyte with a rigid 
exterior. When delayed within tke spleen, the cell becomes 
exposed t» la@wered pH and hypoxemia, which enhance 
spheroidic-ty -nd rigidity, thus causing irreversible cellular 
damage. &fte multiple passages through the splenic circu- 
la-ion, the spherecyte will no longer be able to exit from the 
organ, anc hemolysis will occur in the splenic red pulp. 

The three major clinical manifestations of HS are ane- 
mea, jaundice, and splenomegaly The presence of anemia 
will vary from time to time, anc in an otherwise healthy 
person may b= mappreciable. This variable clinical pene- 
trance is similarly true for the presence of jaundice. It has 
deen statee that HS can occur subclinically, and this fact is 
supported dy he presence of three adult patients in this 
series who hae none of the usual clinical stigmata.’ Only 
through laborztory testing was their diagnosis confirmed. 
Waether splenectomy need be performed for all subclinical 
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Clinical Data of 58 Patients With Hereditary Spherocytosis 


Cholelithiasis (96) 


Average Splenic 
Weight, g (Range) 
175(45-325) 


Accessory Spleens 
0(0) 2 

3 
1 

1 : 


13 
53 17(12.5) 13 1(6) 225(80-415) 
10414 7(2,5) 6 2(29) 335(250-460) 
5 


2(33) 475(315-820) 
7(50) 3 580(210-980) 
12(21) 10(17%) "i 





cases would seem an unanswered question. 

= Splenomegaly was demonstrable in 48 (83%) of the 
patients, and this figure coincides with that reported in the 
literature.'** The three adult patients with subclinical cases 
had nonpalpable spleens, which ranged in weight from 210 
to 250 g. 

The diagnosis of HS is usually confirmed by demonstra- 
tion of increased RBC osmotic fragility. In addition, 
radioactive chromium survival studies show shortened 
RBC survival and spherocyte sequestration in the spleen. 

The presence of the spleen is essential for the membrane 
defect to express itself as a hemolytic process. For this 
reason, once the diagnosis is established, splenectomy is 
indicated in virtually all patients. The decision when to 
undertake splenectomy is not always an easy one. Besides 
technical diffieulties in the younger patient, splenectomy 
in a child is associated with a higher incidence of occasion- 
al, fatal overwhelming infection. This has prompted some 
authors to recommend that, if at all possible, splenectomy 
should be delayed until late childhood.'* If, however, the 
child is suffering from severe anemia, recurrent hemolytic 
crises, or other associated clinical problems, then the 
operation should be performed regardless of age. Four 
patients in this series, under 2 years of age, had splenecto- 
my performed without perioperative sequelae. In reality, 
each case must be judged on its own merit, but if neces- 
sary, splenectomy may be performed at an early age with 
an expeeted successful outcome. 

The risk of overwhelming sepsis is lower when splenec- 
tomy is done for HS than for other hematologic dyscrasias. 
Accordingly, striet indications for postsplenectomy HS 
antibiotie prophylaxis are not established. However, since 
60% of such septic episodes are caused by pneumococci, it 
would seem proper to administer pneumococcal vaccine to 
all patients prior to their splenectomy for HS. Because 
infants and young children have poor antibody response, 
this is not recommended for those under 2 years of age. 

Failure of splenectomy to relieve the hemolytic process is 
usually due to the presence of incidental splenie tissue that 
was not removed at time of surgery. The finding of 
spleniculi in ten (17%) of the patients agrees with the 
reported figure from other studies.'^* It has been postu- 
lated that minute nests of splenie tissue in patients with 
hematologic diseases respond to the stimulation of the 
disease and grow to clinically detectable size.'^ This would 
account for the seemingly increased incidence of accessory 
spleens in patients with hematologic disorders. This hy- 
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Correspondence and Brief Communications 


Conversion of Jejunoileal Bypass 
to Gastric Bypass 


To the Editor.—I would like to echo Dr 
Wright's editorial comments regard- 
ing the article by Griffen et al, "Expe- 
riences With Conversion of Jejuno- 
ileal Bypass to Gastric Bypass" (An- 
CHIVES 1981;116:320-324). Dr Griffen 
and his associates appropriately warn 
that patients undergoing takedown of 
jejuneileal bypass (JIB) will almost 
invariably regain weight to their pre- 
bypass morbid state. They advocate 
gastric bypass at the same time as JIB 
takedown except in patients with 
severe hepatic complications. We cer- 
tainly agree with this concept but 
share Dr Wright’s concern about 
employing gastric bypass, which ne- 
cessitates an additional major anasto- 
mosis. The high gastrojejunostomy is 
a difficult anastomosis. Furthermore, 
in the patient having a JIB, this 
entails suturmg jejunum that is atro- 
phic because it has been excluded 
from the intestinal tract for some 
time. This fact may account for the 
two gastrojejunostomy leaks (7%) 
reported in this series. 

At Denver General Hospital, we 
prefer to employ gastric partitioning’ 
at tne time of JIB takedown. Our 
experience, however, is small. In the 
six patients in whom this approach 
has been used, the average operative 
time has been 2/5 hours. None of these 
patients has had postoperative compli- 
cations and, to date, all have main- 
tained their weight loss. 

ERNEST E. Moore, MD 
Denver 


l. Moore EE: Failure of gastric partitioning 
for morbid obesity. Surg Gynecol Obstet 
1981;152:86. 


Use cf Hickman Right Atrial 
Catheter for Vascular Access in 
Marrow Transplant Recipients 


To the Editor.—Hickman right atrial 
catheters (HRAC) were placed in 40 
patients (aged 10 to 44 years) with 
acute leukemia or aplastic anemia, 
who were eligible for bone marrow 
transplantation (BMT).' The internal 
diameter of the silicone rubber cathe- 
ters was 1.6 mm. Prior to insertion, 
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catheters were washed with soap and 
water and sterilized for 30 minutes at 
121 °C. The tip of the catheter was 
radiologically guided to the right 
atrium via the cephalic vein (31 cases) 
dissected in the deltopectoral groove, 
or in the internal jugular vein (nine 
cases). The extravascular portion of 
the catheter was placed in a subcuta- 
neous channel’ on the chest wall. Blood 
was drawn drawn daily for routine 
tests through the catheter; total par- 
enteral nutrition (TPN) compounds, 
chemotherapy drugs, hydration solu- 
tions, antibiotics, and blood products 
were all administrated through the 
HRAC. However, when blood products 
were infused, use of TPN solutions 
had to be stopped. The HRAC was 
flushed daily with miconazole, 10 mg 
in 20 mL of saline solution, and hepar- 
in, 100 units in 10 mL of saline solu- 
tion. When infusions were discontin- 
ued, the extravascular end was capped 
and taped to the chest wall. The surgi- 
cal wound was dressed daily with povi- 
done iodine. Prophylactic topical anti- 
biotics were not used. All patients 
received gut decontamination and 
were cared for in laminar air-flow 
rooms. Fever of unknown origin was 
treated with a triple-antibiotic combi- 
nation (cephalothin, gentamicin sul- 
fate, and carbenicillin at maximum 
dosages), and after 72 hours, if still 
present, with antifungal agents (mi- 
conazole, 600 mg intravenous [IV] 
daily; or mepartricin, 30,000 units IV 
daily). 

The HRACs were in place for an 
average of 58 days (range, ten to 395 
days). Early and late complications 
were recorded. In 20% of patients, 
hematomas developed within the sub- 
cutaneous channel, but only in pa- 
tients in whom the HRACs were 
placed during attacks of profound 
thrombocytopenia. A compressive 
wound dressing and preventive trans- 
fusions of platelets should be consid- 
ered in thrombocytopenic patients. 
Homolateral arm thrombophlebitis oc- 
curred in two of 40 (5%) of the cases 
and responded to therapy with anti- 
inflammatory medications. One pa- 
tient suffered necrosis at the site of 
incision, most probably because irra- 
diation followed placement of HRAC 
after four days. Overall, early local 
complications were negligible and 
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never warranted replacement of ar 
HRAC. 

The most common complication wa: 
infection (septicemia), which devel 
oped in ten of 40 cases (25%); in five 
patients the causative agent was Can 
dida albicans, in three Stapkylococcu. 
aureus, and in two Escherichia coli. 

The HRAC was first described foi 
TPN in patients with gastrointestina 
diseases. Its use has been reportec 
also in patients undergoing BMT.' Ir 
our hands, the HRAC was insertec 
easily using local anesthes a in th« 
cephalic vein, according to Riella anc 
Scribner’s technique? In nine pa 
tients, when the cephalic vein was toc 
small for cannulation the HRAC was 
introduced, using general anesthesia 
into the right atrium via the interna 
jugular vein; this was not tied and the 
anterior wall of the vein was fastened 
around the catheter by a silk purse 
string suture. Complications linked t« 
percutaneous subclavian venipuncture 
(pneumothorax, hemothorax, brachia 
plexus, and thoracic duct injuries) ar« 
avoided. In addition, blood could be 
drawn easily and all solutions infused 
The results of this study support th« 
finding that use of the HRAC does not 
carry a greater risk than other tech. 
niques for vascular access. The HRAC 
is mandatory for patients undergoing 
BMT. The 25% septicemia rate is ar 
acceptable complication. 

GIAN FRANCO ADAMI, MD 

ANDREA BACIGALUPO, MD 

UMBERTO BONALUMI, MD 

MARIA TERESA VAN LINDT, MD 

FRANCESCO GRIFFANTI-BAETOLI, MD 

Genoa, Italy 


1. Hickman RO, Buckner D, Clift RA, et al: A 
modified right atrial catheter for access to the 
venous system in marrow transplant recipients 
Surg Gynecol Obstet 1979;148:871-878. 

2. Riella MC, Scribner BH: Five years’ experi- 
ence with a right atrial catheter fcr prolonged 
parenteral nutrition at home. Serg Gynecol 
Obstet 1976;143:205-208. 


Radiation in the Operating Room 


To the Editor.—l was pleased to see a 
discussion about the radiation hazard 
to operating-room personnel during 
performance of operative cholangi- 
ography by Linos et al (ARCHIVES 
1980;115:1431-1433). However, I dis- 
agree with their recommendation that 
personnel leave the operating room 
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pothesis remains, to my knowledge, unproven. Regardless, 
it is of utmost importance that the surgeon make an 
exhaustive search of the usual areas in which spleniculi are 
traditionally located when splenectomy is performed for 
HS. 

Although, following a splenectomy, RBC survival is 
considerably improved, it does not return completely to 
normal. Therefore, the future formation of pigmented gall 
stones as a consequence of still-altered RBC survival is 
possible. Schwartz et al have demonstrated that 13% of 
patients who underwent splenectomy for HS subsequently 
had to have their gallbladders removed.’ The anemia is 
usually cured by splenectomy. 

The association of cholelithiasis and HS was first postu- 
lated in 1931.'' This relationship is estimated to be present 
in 20% to 40% of all eases." Accordingly, it has been 
recommended that all patients with HS undergo a preoper- 
ative oral choleeystogram.''* These recommendations, in 
view of the findings from the present series, would appear 
unreasonable. 

The incidence of associated biliary tract conditions 
inereases with advancing patient age. Most reports have 
found cholelithiasis in a child younger than 10 years of age 
to be an infrequent event." Therefore, it would seem 

inappropriate to subject all younger patients to preopera- 


tive biliary tract examination. Palpation of their gallblad- 
ders during surgery should provide the necessary informa- 
tion as to the presence of stones. If stones are found, the 


cholecystectomy should be performed. Although cholecys- e 


tostomy with removal of all stones has been suggested, 
there does not appear to be any advantage to this when 
compared with cholecystectomy.* 

Data from this study would seem to support perform- 
ance of an oral cholecystogram in patients 10 years of age 
or older. If for some circumstance there is hesitancy 
regarding the use of oral cholecystography, then ultrasonic 
examination may function as a satisfactory alternative.” 
When cholelithiasis is found preoperatively, or if macro- 
scopic changes in the gallbladder are present at the time of 
surgery, a cholecystectomy should be performed. Since 
multiple, small, pigmented stones are relatively common in 
this disease, it would be a wise precaution additionally to 
perform an intraoperative cholangiogram to exclude bile 
duct disease. Although the question of routine cholecystec- 
tomy has been posed, in my opinion, it would not seem a 
prudent clinical decision to perform such prophylactic 
surgery in every patient undergoing splenectomy for HS. 


Beth R. Greenwald and Helaine Wendy] assisted in the research. 
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during roentgenographic filming or 
fluoroscopy. I do not believe that the 
scrub nurse or the surgical assistant 
should leave the operating room, enter 
an unsterile environment, then return 
to the operating room to continue the 
operation. Changing gown and gloves 
consumes time. Putting on lead 
aprons would also require gown and 
glove change. 

The article indicates that stepping 
back at least 75 cm from the source of 
radiation should offer sufficient pro- 
tection under ordinary circumstances. 
This can be done in most operating 
rooms, without having to leave the 
room. 

Shouldn’t surgical assistants and 
personnel be rotated through proce- 
dures in which x-rays or fluoroscopy 
are used, to give them added protec- 
tion? 

WILLIAM T. RuMAGE, MD 
Louisville 


In Reply.—We essentially agree with 
Dr Rumage’s remark that it is not 
necessary for the scrub nurse and 
surgical assistant to leave the operat- 
ing room if they can step far enough 
away from the operating table to be 
protected against the scattered radia- 
tion. However, if there is a sterile area 
adjacent to the operating room, it 
would provide additional protection, 
especially to the operating-room per- 
sonnel who work daily. 
Dimitrios A. Linos, MD 
DONALD C. McILRATH, MD 
JOEL E. GRAY, PHD 
Rochester, Minn 


Staple Suturing of the Colon 


To the Editor.—I wish to reinforce the 
observations made by Brodman and 
Brodman in their article “Staple Su- 
turing of the Colon Above the Perito- 
neal Reflection” (ARCHIVES 1981;116: 
191-192). Essentially, their experience 
in 88 reported cases is similar to mine 
in a personal series of 468, performed 
by one surgeon with the assistance of 
residents. Of the 468 cases, there were 
two deaths that could be directly at- 
tributed to anastomotic disruption. 
There were four anastomotic prob- 
lems in the variety of cases, which 
included 83 gastric resections, 81 gas- 
trojejunostomies, seven cholecystoje- 
junostomies, 43 jejunojejunostomies, 
81 small-bowel resections with anasto- 
moses, 154 colon resections, and 19 
colostomy closures. Like those of the 
authors, all anastomoses were fash- 
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ioned with the gastrointestinal (GI) 
anastomosis (GIA) and the thoracoab- 
dominal (TA) stapling instruments. 
All colon and small-bowel anasto- 
moses were performed via Steichen’s 
side-to-side functional end-to-end 
technique. A second-hand sutured 
layer was rarely if ever used; however, 
a reinforcing silk suture was always 
placed at the apex of the bowel anas- 
tomosis. It is important to stress that 
the basic rules of GI surgery must be 
followed carefully. Some of these are 
lack of tension in the suture line, good 
blood supply, and excellent hemosta- 
sis. 

My conclusions after this experi- 
ence are similar to those of the 
authors. I strongly support their data 
and take this opportunity to empha- 
size another essential point: the uni- 
formity of anastomotic technique af- 
forded by the stapling device provides 
a much larger margin of error when 
training a surgical resident. Although 


some surgeons continue to resist the - 


routine application of these devices in 

elective or semielective surgical proce- 

dures, many agree that intelligent 

application of surgical staplers will 

often improve technical efficiency. 
RICHARD J. FOGLER, MD 
Brooklyn, NY 


Needle-Catheter Jejunostomy 
for Fluid Access in the 
Obese Patient 


To the Editor.—The technique of nee- 
dle-catheter jejunostomy is receiving 
inereasing acceptance as a means of 
delivery for total enteral nutrition 
(TEN) in the postoperative patient.’ 
Another use is as a means of access for 
administration of fluids. 

It is diffieult to find appropriate 
sites for venous infusion in obese 
patients who undergo surgery. We 
have used needle-catheter jejunosto- 
my to provide access in them. 

Between July 1979 and December 
1980, 70 patients had a needle-cathe- 
ter jejunostomy placed solely for fluid 
access. The technique used has been 
previously discussed.'? Sixty of these 
procedures were in patients operated 
on for obesity (gastric stapling), and 
ten were placed for other access diffi- 
eulties (such as drug abuse). In the 
patients undergoing operations for 
obesity, for virtually the entire post- 
operative course fluids were infused 
solely through the needle-catheter 
jejunostomy. A peripheral venous 
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catheter was placed with the patient 
under anesthesia, but was used only 
for the operation and the immediate 
postoperative period. As soon as infil- 
tration or loss of the catheter became 
apparent, the fluid infusion was 
switched to the needle-catheter jejun- 
ostomy. The earliest use was immedi- 
ately postoperative and the latest was 
at 24 to 48 hours. There were no 
catheter-related complications other 
than rare kinking or clotting, prob- 
lems that were easily solved by manip- 
ulation. There was no loss of a cathe- 
ter in any of the patients. There were 
no fluid problems due to use of the 
jejunum rather than the intravenous 
route. Medications usually given in- 
travenously or intramuscularly were 
given with equal efficacy through the 
catheters. Rates of fluid infusion post- 
operatively were as high as 175 to 200 
mL/hr of crystalloid solution. The 
catheters in all the obese patients 
were left in place on discharge, for 
possible future use. Five of the 
patients with prolonged emesis post- 
operatively were started on a home 
regimen of TEN. In other instances 
during the early postoperative period, 
when the intake is drastically reduced, 
catheters were used on a home basis 
for medications that were more easily 
given via catheter than orally. æ 

In operations for obesity, fluid 
access is usually through a series of 
peripheral intravenous catheters 
placed with difficulty, cutdown, or 
central venous lines. We have avoided 
the morbidity of all three of these 
modalities by relying on the needle- 
catheter jejunostomy. We have found 
no limitations to use of this method in 
the routine postoperative course. 

The idea of keeping the catheter in 
place for possible postoperative com- 
plications (such as persistent vomiting 
after a gastric stapling procedure) 
increases its usefulness. In other situ- 
ations (such as drug abuse), the nee- 
dle-catheter jejunostomy provides a 
safe and easy route of fluid adminis- 
tration. The technique properly fol- 
lowed adds little morbidity to an on- 
going intra-abdominal procedure. In 
addition, patient acceptance is ex- 
tremely high for the "belly IV." 

FRANK P. BONGIORNO, MD 
Martinez, Calif 
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of immediate postoperative jejunal feeding of an 
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In Situ Lobular Carcinoma of the Breast 


Eugene Curlet:i, MD, Joseph Giordano, MD 


* Ninete=n patients who did not have mastectomy for in situ 
Icbular carzinama that was diagnosed by excisional biopsy were 
fcliowed up for a period of seven to 21 years. In two patients, 
infiltrating Zarcinoma developed; each had mastectomies. They 
were followed up for 20 and 21 years. A third patient who 
previously had a mastectomy for infiltrating lobular carcinoma 
and who was being followed up for in situ lobular carcinoma in 
the contralateral breast died of metastatic disease. The remain- 
ing patients were found to be free of disease. These data support 
the concept that a small percentage (11%) of in situ lesions will 
progress tc invasive tumors. Although mastectomy would seem 
to be the most prudent course, prolonged disease-free intervals 
. were seen in patients who did not have mastectomy, suggesting 
close observation to be an alternative approach to this prob- 
lem. 

(Arch Susy 1981;116:309-310) 


É jn opt:mai course of therapy for patients with in situ 
lobular carcinoma of the breast remains controversial. 
Some authers advocate a simple mastectomy on all patients 
wich in situ lobular carcinoma to prevent the subsequent 
development of the more dangerous invasive lobular earci- 
noma. Others nave suggested that careful follow-up with 
emphasis cn frequent breast examinations allows detec- 
tion of invasive lesions in an early stage and will produce 
results equal te those in patients who have simple mastec- 
tomy as treatment for an in situ lesion. 

AL our insti.ution, most patients with in situ lobular 
car-noma cf the breast had a simple mastectomy. Howev- 
er, 19 patients were followed up. The patients were pre- 
viously discussed in a 1972 article on the incidence of in situ 
lobularcaremoma.' They have been followed up to date and 
form the basis of this article. 
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MATERIALS AND METHODS 


From 1956 to 1971, in situ lobular carcinomas were diagnosed by 
excisional biopsy of breast mass in 124 patients at the George 
Washington University Hospital, Washington, DC. The micro- 
scopic diagnosis depended on obliteration of the terminal ducts 
and distention of lobules with loosely packed cells that had slight 
increase in nuclear and nucleolar size (Figure). Nineteer patients, 
average age of 47 years, did not have mastectomies. They were 
followed up with frequent breast examinations by their attending 
physicians. Physicians and patients were contacted to determine 
the present status. Current state of health, evidence of recurrent 
breast cancer, and recent breast biopsies and mastectomies were 


Obliteration of terminal ducts characteristic of in situ lobular 
carcinoma. 
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Underreporting of 
Postsplenectomy Sepsis 


To the Editor.—Dr Dickerman's article 
on the risks of overwhelming postsple- 
nectomy sepsis after splenectomy for 
trauma (ARCHIVES 1981;116:361-363) 
strongly suggests that this problem is 
grossly underreported and often is not 
recognized. I wish to add to his 34 case 
reports another by Cairns and Say.' 

The major immune defect after 
splenectomy is the body’s inability to 
mount an immune response rapidly to 
a new particulate antigen. It is still 
not certain whether this is due to a 
lack ef tuftsin (as suggested by Con- 
stantopoulos and his group from Tufts 
University) or whether some further 
mechanism remains to be elucidated. 
Certainly the cases of fatal over- 
whe ming postsplenectomy sepsis that 
have occurred despite relatively large 
masses ef splenotic tissue suggest 
that the splenic autograft possesses 
an immune function that is less effec- 
tive than its phagocytic abilities. 

Dr Baue, in his editorial comment, 
raised the problem of underreporting. 
The vast majority of reported cases of 
fatal overwhelming postsplenectomy 
sepsis have progressed from the first 
symptoms to death in approximately 
28 hours. In most counties in the Unit- 
ed States, an adult who suffers a short 
illness and then dies suddenly outside 
of a hospital will almost certainly be 
certified as dying of ischemic heart 
disease. That this does indeed happen 
is strongly suggested by the figures 
quoted by Robinette and Fraumeni, 
who found an increased risk of death 
from ischemic heart disease and pneu- 
monia im veterans who had been 
spleneetomized during World War II 
for trauma, but no concomitant 
increase in cerebrovascular disease or 
peripheral vascular disease. These 


authors attributed this finding to an. 


increased platelet load selectively 
causing coronary atheroma. It is far 
more likely to be due to inadequate 
investigation and reporting by coro- 
ners throughout the country. 

Postsplenectomy sepsis is a real 
hazard for all patients splenectomized 
for any reason. The true incidence of 
overwhelming postsplenectomy sepsis 
remains to be determined. 

KEVIN C. PRINGLE, MB, CHB(OTAGO) 

Iowa City 


1. Cairns FJ, Say PJ: Fulminant pneumococeal 
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Polytetrafluoroethylene Graft 
Aneurysms 


To the Editor.—We read with interest 
the recent article by Mohr and Smith, 
“Polytetrafluoroethylene Graft Aneu- 
rysms” (ARCHIVES 1980;115:1467-1470). 
We previously noted the development 
of expanded polytetrafluoroethylene 
(PTFE) aneurysms in grafts with a 
wall thickness of 0.5 mm, placed for 
hemodialysis. Our observations may 
shed some light on some of the diffi- 
culties the graft manufacturers 
faced. 

Although we have placed equal 
numbers of PTFE grafts in the arm 
and the leg, the five that became 
aneurysmal were all in the leg. Four of 
the five had an initial diameter of 8 
mm, and one, 6 mm. All became aneu- 
rysmal in less than six months except 
the 6-mm graft, which took 14 months. 
All of the patients were mildly hyper- 
tensive although only one was receiv- 
ing medication. Electron microscopic 
examination of the graft material 
showed that dilation was not the 
result of fibrillar breaks but resulted 
from a gradual stretching of the 
material, so-called creep. Our engi- 
neering consultants tell us that a 
gradual stretching would occur in any 
material similarly used. Problems 
occur when the rate of stretch is suf- 
ficient to become clinically appar- 
ent. 

We theorized that several factors 
combined to increase the rate of 
stretch beyond that which might have 
been anticipated: (1) As wall tension 
equals pressure times radius, dilation 
appeared sooner in the larger-diame- 
ter grafts. (2) Wall tension also was 
increased by systemic hypertension. 
(3) Dilation occurred in lower-extrem- 
ity grafts and not in upper-extremity 
grafts because gravitationally in- 
fluenced hydrostatic pressure was 
greater in the lower extremity. We 
have continued to use the PTFE graft 
with a 0.75-mm wall thickness since 
1978 and have seen no aneurysms 
develop since then. 

MILTON L. OWENS, MD 
SAMUEL E. WILSON, MD 
Los Angeles 


l. Owens ML, Shinaberger JH, Wilson SE: 
Aneurysmal enlargement of e-PTFE AV fistulas. 
Dial Transplant 1978;7:692-693. 
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A Rare Cause of Abdominal 
Distention During Pregnancy 


To the Editor.—Causes of abdominal 
distention in late pregnancy include 
polyhydramnios, intestinal obstruc- 
tion, and ascites. Although more com- 
monly associated with hydatidiform 
mole and multiple gestatior, massive 
thecal-lutein cysts (hyperreactio lutei- 
nalis) occasionally complicate normal 
pregnancy. I studied a case that dem- 
onstrates hyperreactio luteinalis as a 
cause of abdominal distention in an 
otherwise normal pregnancr. 


Report of a Case.—A 20-year-eld woman, 
gravida 3, para 2, complained of abdominal 
discomfort and dyspnea. Last nermal men- 
struation had occurred 40 wecks earlier. 
The abdomen was massively distended; 
uterus measured 47 cm above the symphy- 
sis pubis. Bowel sounds and ^etal heart 
tones were normal. There was no fluid 
wave. Ultrasonography demonstrated a 
single fetus in cephalic presertation (bi- 
parietal diameter, 10 cm). There was no 
polyhydramnios. The entire abdomen re- 
flected multiple, round, transscnic echoes. 
Chest roentgenogram was normal except 
for elevated diaphragm and poorly aerated 
lung bases. 

Induction of labor resulted in the uncom- 
plieated delivery of a 3,696-g boy (Apgar 
scores, 7 and 9 at 1 and 5 minutes of life, 
respectively). Postpartum sonogram re- 
vealed fluid-filled cysts from pelvis to dia- 
phragm. The presumptive diagnosis was 
hyperractio luteinalis, and it was decided 
to observe for spontaneous regression. Par- 
tial regression occurred, but a single 10-cm 
cystic mass persisted. Chest film was 
normal and serum assay for fj-human cho- 
rionic gonadotropin remained negative. On 
the 52nd postpartum day, exploratory lapa- 
rotomy was performed. A 10-er1 multicys- 
tic right ovary and a 6-cm multicystic left 
ovary were found. Because of intracystic 
hemorrhage, a right salpingo-eophorecto- 
my was performed and a wedge biopsy 
specimen of the left ovary taken. Patholog- 
ic diagnosis was multiple thecal-lutein 
cysts. The patient experienced zn unevent- 
ful recovery. 


Comment.—This case demonstrates 
the need to consider thecal-lutein 
cysts as a cause of massive abdominal 
distention during an otherwise nor- 
mal pregnancy. Ultrasonography pro- 
vided the diagnosis. Unless intracystic 
hemorrhage, torsion, or rupture oc- 
curs, hyperreactio luteinalis sponta- 
neously regresses and control can be 
expected.’ 

JACK H. McCUBBIN, MD 


Memphis 
1. Girouard DT, Barclay DL, Collins CG: 
Hyperreactio luteinalis. Obstet Gynecol 1964; 
23:513-525. 
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documented. The length of follow-up was seven to 21 years 
(average, 11.7 years). 


RESULTS 


Of the 19 patients who initially refused mastectomy and 
who instead were followed up, 18 are living and without 
disease at this time. The one death occurred in a patient 
who had infiltrating lobular. carcinoma treated with a 
radical mastectomy in 1970. At the time of the mastectomy 
she had a random biopsy of the left breast that showed in 
situ lobular carcinoma. It was recommended that she have 
a simple mastectomy on the left side, but she refused. She 
was included in the original study for follow-up of the left 
breast. She subsequently agreed to a simple mastectomy on 
the left, which was performed and which did not show 
invasive cancer. However, metastatic breast cancer devel- 
oped and she died in 1979. 

In two patients (11%), invasive cancer developed, one 
lobular and one infiltrating ductal, in the breast that was 
previously biopsied. This occurred three and five years, 
respectively, after the in situ lesion was diagnosed. Both 
had radical mastectomies and are alive with no evidence of 
recurrent disease 20 and 21 years later. Neither patient had 
nodal involvement at the time of mastectomy. 

Two patients were followed up for five and six years, 
respectively, when repeated biopsy for breast mass showed 
persistent in situ lobular carcinoma. This time they con- 
sented to simple mastectomy and are presently free of 
disease. In a third patient in situ lobular carcinoma devel- 
oped in the contralateral breast; she had a simple mastec- 
tomy on that side five years after the initial biopsy. We are 
still observing the initial positive breast, in which there has 
been no further evidence of disease. 

The remaining 13 patients remain free of disease to date 
and continue to be followed up. These patients were 
followed up for an average of 11.7 years (seven to 21 years). 
Eight patients were observed for five to ten years, five 
patients for ten to 14 years, and six patients for greater 
than 15 years. 


COMMENT 


Foote and Stewart? described in situ lobular carcinoma 
in 1941. Newman in 1963? and 1966* showed in situ changes 
in mastectomy specimens and suggested that the in situ 
lesion would progress to invasive cancer. McDivitt et al’ 
studied 50 patients with in situ lobular carcinoma and 


found the risk of developing invasive cancer to be 8% after 
five years, 15% after ten years, and 27% after 15 years. 
Haagensen* found that in 22% of 22 patients invasivq 
eancer developed after 9.5 years, and Rosen et al* described* 
a series of 99 patients in whom they determined the risk of 
developing invasive cancer to be 15%. Wheeler et al, 
however, found that in only one of 25 women with in situ 
lobular carcinoma, invasive cancer developed over a 17-year 
follow-up. In our study, 19 patients were followed up for an 
average of 12 years. In two of the patients, invasive cancer 
developed for an incidence of 11%, consistent with the 
other reported series indicating a small but definite risk of 
progression to invasive breast cancer. 

The 19 patients described did not have a mastectomy but 
were followed up carefully. The results of this approach 
have been excellent. The one patient who died of metastat- 
ie breast cancer had invasive lobular carcinoma, and we 
feel that the metastatie disease was secondary to the 
invasive lobular cancer and not due to inadequate treat- 
ment of the in situ lobular carcinoma of the contralateral 
breast. The two patients in whom infiltrating carcinoma 
eventually developed had normal nodes at the time of the 
mastectomy and are presently free of disease 20 and 21 
years later. The remaining patients have all done well and 
are presently free of disease. On the basis of the small 
group of patients, the decision to observe these patients 
and not perform simple mastectomy produced good 
results. 

All patients who elect to have a simple mastectomy as 
the primary treatment for in situ lobular carcinoma should 
be theoretically cured. However, by definition, all the 
patients in this group will have a mastectomy. The patients 
who refuse mastectomy and instead choose to be carefully 
followed up should also do well. On the basis of our own 
study and literature review, invasive carcinoma over a 20- 
year period will develop in approximately 15%. If patients 
are followed up closely, the carcinoma should be stage 1, 
and a modified mastectomy will produce 75% of the time a 
five-year survival. The remaining 85% of the nonsurgical 
group will not need a mastectomy. 

We cannot emphatically state that a program of fre- 
quent breast examinations is as good as a simple mastec- 
tomy for in situ lobular carcinoma. However, we can say 
that a nonsurgical approach will produce excellent results 
with, theoretically, only a minimal risk to the patient. 


References 


1. Giordano JM, Klopp CT: Lobular carcinoma in situ. Cancer 1973;31:105- 
109. 
2. Foote FW, Stewart FW: Lobular carcinoma in situ. Ann J Pathol 
1941;17:491-496. 

3 Newman W: In situ lobular carcinoma of the breast. Ann Surg 
1963;157:591-599. 

4. Newman W: Lobular carcinoma of the female breast. Ann Surg 
1966;164:305-314. 


310 Arch Surg—Vol 116, March 1981 


5. MeDivitt RW, Hutter RUP, Foote FW Jr, et al: In situ lobular 
carcinoma. JAMA 1967;201:82-86. 

6. Haagensen CD: Disease of the Breast. Philadelphia, WB Saunders Co, 
1971. 

7. Rosen PP, Lieberman PH, Braun DW Jr, et al: Lobular carcinoma in 
situ of the breast. Am J Surg Pathol 1978;2:225-251. 

8, Wheeler JF, Enterline HT, Roseman JN, et al: Lobular carcinoma in 
situ of the breast. Cancer 1974;34:554-563. 


Carcinoma—Curletti & Giordano 


-e it =m + =, — —ArluWEMIRIU 
. 4 à 4 M t ° 
E yug T X ! P rl 
^as A Pe COM X oc Me AM LEM 
. T m s " 
* 
. 


INDEX TO ADVERTISERS 


B 

Bristol Laboratormok | oo an onas sene Decdt EOEER 1033 

Burroughs Wellabtae*0.. 1 cacscthcovsssecsieydecsciovenscocacavscevabotor 981 
D 

Dow Ootmbig WOO E issus oo sseiokr iai eZEtonacnéi adven ance 3rd Cover 
E 

Duton Eesbargttriég Eo o E A E E cpodcaecosose arbi cies 988 

Endo Eabore ieiuno Es essuFitietisenssgqreonzuo nés 1003-1004 
G 

Gore; W- L., & ARBORS C, p npe aades oso or esio gus 983-986 
H 

Hoechgb: Dd. 5 3o A Lus ode dics basco rre E A E 1045-1052 
J 

Johson & Johnsóti oec ie edad, ooo oo erri REIR 1064 
K 

Koelór Optical FCO COR serie oe eo sonap eS rhepo eade ro onec ooh nttte Airo 

Kimberly-CIsfk COPD, eu eerie inerenti on tbe sadi nosaas 1062-1063 

Knoll Pharmaceutical- CO; 1.52... ue ooo ona none an: 1056-1058 
L 

Lilly; Ell, & Cc oso enleri ipsini 1022-1024, 1106-1108 
M 

McNeil Laboratories ...................... mer 1009-1012, 1102-1103 

Mead Johnson Pharmaceutical Div. ........................ 4th Cover 
R 

Roche Laboratories: 4.4. eecieneoicoeclcos gen Püeidobepes 2nd Cover-978 
S 

füunders, WIR das eds d eniieulle pattes oo soetin RE en) 1105 
U 

Universi WOE Toig AS uscire Irooq A gi ined oo ipm" oo rera oro hee 1024 

University of North Carolina ................................ ss 1024 

Upjóbn Phatmaeentienl (Loue eese cnp iara israe fins 996-998 


While every precaution is taken to ensure accuracy, we cannot guarantee 
against the possibility of an occasional change or omission in the preparation 
of this index. 





CAPSULES 


oxycodone HCI* 4.5 mg, 
oxycodone terephthalate* 0.38 mg, 
acetaminophen 500 mg 


“Warning: May be habit forming. 


Brief Summary of Prescribing Information. 


Contraindications: Hypersensitivity to oxycodone or 
acetaminophen 


Warnings: Drug dependence: Oxycodone can pro- 
duce drug dependence of the morphine type and 
may be abused. Psychic dependence, physical 
dependence and tolerance may develop upon 
repeated administration, prescribe and administer 
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Bacterial Endocarditis in the 
Critically Ill Surgical Patient 


Devid C. Pawel. MD; Brack A. Bivins, MD; Richard M. Bell, MD; Charles R. Sachatello, MD; Ward O. Griffen, Jr, MD, PhD 


* The association of endocarditis with persistent intraperito- 
neal sepsis an1 right-sided heart catheterization (Swan-Ganz 
ca'heter ane ceatral venous catheter) was found in four (2796) of 
15 patients wim endocarditis identified at the University of 
Kentucky Medical Center, Lexincton, during a 14-year period. 
These four patents had (1) intra-abdominal abscesses as a 
persistent source of sepsis, (2) documented septicemia, (3) 
long-term use of right-sided heart catheters, and (4) prolonged 
hospitalization with a fatal outcome. In each case, endocarditis 
wit? persistent -epticemia was considered a major factor con- 
tributing to a fstal outcome. Identification of a new cardiac 
murmur asseciased with septicemia was the most reliable means 
of ciagnosis-in these patients. The best form of treatment seems 
to be prevention by (1) eliminating septic foci, (2) using central 
catheters fc" specific indications for as short a period as 
possible, arri (=) promptly discontinuing use of the catheter 
when septicemic is suspected. 

(Arch Surc 19:1;116:311-314) 


Ioue traditionally associated with luetic and 
rheumatie valvular disease and congenital heart dis- 
eas2, is incseaengly being seen in a more modern form. 
This "mode-n endocarditis” is associated with prosthetic 
cardiac valwes, "mainlining" of illicit drugs, and right- 
sided heart «atheterization for critical care monitoring and 
parenteral aut-ition."* The association of endocarditis 
with right-=dee heart catheterization is particularly dis- 
turbing sinee Swan-Ganz catheters and central venous 
catheters have become virtually routine components of 
critical care fo> general surgical patients. Greene et al 
reperted a ©.3% incidence of endocarditis at autopsy in 
patients who had had an indwelling pulmonary artery 
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catheter.’ Similarly, central venous lines for monitoring or 
parenteral feeding have been implicated, although less 
frequently, in the development of endocarditis.: 

Concern for the potential of endocarditis in the critically 
ill general surgical patient prompted this review of the 
recent experience with endocarditis at two hospitals. The 
objective of the review was (1) to determine the impor- 
tance of endocarditis in general surgery patients, (2) to 
assess the diagnosis of endocarditis in these patients, and 
(3) to develop a plan of management. 


PATIENTS AND METHODS 


The hospital records for all patients with endocarditis as a 
discharge diagnosis at the University of Kentucky Medical Center 
and the Veterans Administration Hospital, Lexington, during the 
five years from January 1975 to December 1979, were reviewed. 
During this interval, 15 patients were identified as having bacte- 
rial endocarditis. Nine patients had primary bacterial endocarditis 
(three acute and six subacute) associated with valvular or conge- 
nital cardiac disease. Two patients had endocarditis subsequent to 
prosthetic cardiac valve replacement. In four patients, endocardi- 
tis developed during therapy for other critical illnesses on the 
general surgery service. These latter four patients, constituting 
27% of the cases of endocarditis during the study period, are the 
basis for this report, and their cases are outlined in detail. 

Case 1.—A 21-year-old man sustained a large laceration of the 
right lobe of the liver in a motor vehicle accident in November 
1978. At his initial operation, the bleeding from the hepatic injury 
was controlled by hepatic artery ligation. His course after that 
procedure was complicated by intraperitoneal sepsis, and he was 
ultimately transferred to the University of Kentucky Medical 
Center 80 days after his injury. 

On admission he was noted to be cachectic, febrile (35.7 °C), and 
to have multiple decubitus ulcers. He had no discernible cardiac 
murmur, and his spleen was not palpable. In addition, he had no 
history of preexisting cardiac disease, cardiac surgery, or drug 
abuse. Therapy was begun with parenteral nutrition (25% dextrose 
and 3.5% crystalline amino acids) via percutaneous infraclavicular 
subclavian vein catheter. Twenty-six days after transfer (postin- 
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jury day 106), he was noted to have a harsh systolic murmur. 
Enterococcus grew from blood cultures obtained at that time. An 
echocardiogram obtained on the suspicion of endocarditis was 
suggestive of valvular vegetations. He was, therefore, given 
intravenous (IV) ampicillin sodium and gentamicin sulfate. His 
central venous catheter was changed and he continued to receive 
parenteral nutrition. 

His subsequent hospital course was marked by persistent sepsis 
and hepatic failure. In addition, his pulmonary status became 
quite labile so that modest volumes of fluid led to the appearance 
of pulmonary edema. In early April (five months postinjury), 
stress bleeding developed that required operative control. In blood 
cultures obtained at that time, Staphylococcus aureus resistant to 
methicillin sulfate grew. He died within a few days of that 
procedure. At autopsy he was found to have endocarditis with 
vegetations on the tricuspid and mitral valves associated with 
marked valvular destruction. In cultures obtained from these 
valves, methicillin-resistant S aureus also grew. 

Case 2.—A 22-year-old woman sustained a close-range shotgun 
wound to the right upper quadrant necessitating a right colecto- 
my, right nephrectomy, partial right hepatic lobectomy, ileostomy, 
and mucous fistula at her initial operation. Following the initial 
procedure in January 1977, her course was complicated by recur- 
rent intraperitoneal bleeding, sepsis, and disseminated intravas- 
cular coagulation. Thirty days after the injury and after three 
abdominal procedures, she was transferred to the University of 
Kentucky Medical Center. - 

On admission she was cachectic, hypotensive, febrile (35.7 °C), 
and jaundiced. She had no cardiac murmur or palpable spleen. She 
had no history of cardiac disease or drug abuse. Within the first 96 
hours after transfer, she required two operative procedures, the 
first to drain multiple intraperitoneal abscesses and repair small- 
bowel fistulae, the second to control massive intraperitoneal 
bleeding from the right upper quadrant. Once her condition 
stabilized somewhat, she was given parenteral nutrition (25% 
dextrose and 3.5% crystalline amino acids), administered via a 
percutaneous infraclavicular subclavian vein catheter. 

Her subsequent hospital course was marked by recurrent septic 
episodes and coagulation abnormalities. In multiple blood cultures, 
Enterococcus grew. A systolic murmur developed approximately 
three months after injury. An echogram obtained after develop- 
ment of the murmur was believed to be normal. Despite the 
negative study, she was considered to have endocarditis and her 
condition was maintained by antibiotics. Her course continued to 
be marked by sepsis and hemodynamic instability. Prior to her 
death six months after the injury, multiple blood cultures yielded 
Candida septicemia. At autopsy, vegetations were found on the 
pulmonic, mitral, and aortic valves; in cultures from all of these 
sites, both Enterococcus and Candida grew. In addition, she was 
found to have miliary hepatic abscesses. 

Case 3.—A 32-year-old woman underwent an elective cesarean 
section in September 1978. Her postoperative course was compli- 
cated by dehiscence of the uterine suture line, intra-abdominal 
abscesses, and Gram-negative septicemia. Following reoperation 
with performance of a supracervical hysterectomy and drainage of 
intraperitoneal abscesses, she was transferred to the University of 
Kentucky Medical Center. 

On admission, she was febrile and hypotensive. She had multiple 
drains and an open midline abdominal wound. She did not have a 
cardiac murmur or gallop rhythm. She had no history of cardiac 
disease or drug abuse. Following initial resuscitation with IV 
fluids and antibiotics, she underwent exploratory celiotomy with 
excision of uterine remnants, drainage of intra-abdominal 
abscesses, and tracheostomy. Postoperatively, she was given pa- 
renteral nutrition (25% dextrose and 3.5% crystalline amino acids) 
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via subclavian central venous catheter. 

She had a persistently septic course, with initial blood cultures 
yielding Gram-negative rods, whereas blood cultures obtained 
later in her course yielded methicillin-resistant S aureus. A newe 
cardiac murmur developed approximately three months after her 
original procedure. An echocardiogram obtained following discov- 
ery of the murmur was considered to be normal. Within a few days 
of discovery of the murmur, refractory congestive failure devel- 
oped. She underwent mitral valve replacement. The excised mitral 
valve showed vegetations. Although immediate y after valve 
replacement her condition was hemodynamically improved, this 
was short lived. Her septic course continued, marked by positive 
blood cultures for Serratia marcescens and methicillin-resistant S 
aureus. She died four months after her cesarean section. 

Case 4.—A 64-year-old man underwent operatior at the Univer- 
sity of Kentucky Medical Center for management of a giant, 
perforated gastric ulcer in June 1977. The procedure consisted of 
closure of the perforation and drainage of a lesser sac abscess. He 
had had a vagotomy and antrectomy with a Billroth's operation II 
reconstruction six years previously. He had no history of cardiac 
disease or drug abuse and had no cardiac murmur at the time of 
admission. Following closure of the perforation, a gastrocutaneous 
fistula developed. He was given parenteral nutrition (25% glucose 
and 3.5% crystalline amino acids) in an attempt tc allow nonoper- 
ative closure of the fistula. This course was marked by recurrent 
episodes of sepsis and respiratory failure with respiratory depen- 
dence. During one septic episode, he underwent Swan-Ganz cathe- 
terization for hemodynamic monitoring. Cultures of the abscess 
and blood were intermittently positive for Pseudomonas aerugino- 
sa. Ultimately, he underwent reexploratory surgery, with drain- 
age of multiple abscesses and closure of the zastrocutaneous 
fistula. He was discharged eight months after his initial proce- 
dure. 

He was readmitted to the hospital two weeks after discharge. 
On admission, he was septic and had a reopened gastrocutaneous 
fistula. Blood cultures on admission were positive for both Strep- 
tococcus and Gram-negative rods. His status steadily deteriorated 
and he died 14 days after this second admission. At autopsy, in 
addition to intra-abdominal abscesses, he was found to have 
vegetations of the tricuspid, pulmonic, and mitral valves with 
valvular destruction. At no time did this patient exhibit a cardiac 
murmur, splenic enlargement, or identifiable septic embolic phe- 
nomena. 


COMMENT 


These four cases, despite the disparate etiologies of their 
illnesses, have several similarities. All four had (1) intra- 
abdominal abscesses as a persistent source of sepsis, (2) 
documented septicemia, (3) right-sided heart catheters in 
the form of central venous lines or Swan-Ganz catheters, 
and (4) prolonged hospital courses (Table 1). In three of the 
four cases, endocarditis was suspected on the basis of the 
discovery of a new cardiac murmur (Table 2). Splenomega- 
ly and embolic phenomena were not noted in any of them. 
The echocardiogram was helpful in establishing the diag- 
nosis in only one of the three patients whe underwent the 
examination. Finally, three of the four patients had docu- 
mentation of multiple cardiac valve involvement. 

The outcome of these cases is quite discouraging and is 
attributed in large part to the development of endocarditis. 
In each case, surgical attempts to control intraperitoneal 
sepsis were frustrated by a continued septic course. These 
patients demonstrated marked hemodynamic instability 
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Stereotaxis in Parkinson Syndrome, by R. Hass- 
ler, F. Mundinger, and T. Riechert, 314 pp, 235 
illus, $154, New York, Springer-Verlag, 1979. 

This book, an accumulation of expe- 
rience by three authors who have per- 
formed more than 5,500 subcortical 
stereotaxic operations, including 3,500 
for Parkinson’s disease, is divided into 
four principal sections. The first por- 
tion is a detailed anatomic, physiolog- 
ic, pathologic, and biochemical review 
of the extrapyramidal motor system 
and the regulatory influences of the 
basal ganglia, thalamus, substantia 
nigra, and subthalamic pathways on 
this system. The authors include a 
review of the relevant experimental 
animal data concerned with the afore- 
mentioned concepts of motor function 
mediated by the extrapyramidal sys- 
tem. The pathologic changes in these 
regulatory nuclei and pathways are 
discussed with the purpose of inte- 
grating pathologic findings with the 
clinical symptoms and signs in pa- 
tients with Parkinson’s syndrome. 

The second section is a description 
of 17 autopsy cases after stereotaxic 
lesions. The authors carefully docu- 
ment the preoperative abnormal neu- 
rological findings with the results 
after stereotaxic surgery, and corre- 
late the precise anatomic location of 
both single and multiple stereotaxic 
lesions with the patients’ changes in 
neurological condition. Their evidence 
is supported by clear and appropriate 
illustrations of the autopsy specimens. 
The third topic is the authors’ tech- 
nique to transpose roentgenographic 
measurements for the placement of 
stereotaxic lesions in the thalamus 
and basal ganglia. Adjuvant tech- 
niques for electrode localization in- 
clude a description of changes in path- 
ological signs or physiological re- 
sponses after different stimulation 
and coagulation parameters. The ex- 
actness of lesion placement and thera- 
peutic effects after stereotaxic sur- 
gery for Parkinson’s disease is well 
documented, based on the authors’ 
extensive clinical experience and au- 
topsied subjects. 

The last section is a stereotaxic 
atlas of the basal ganglion-thalamic 
structures in frontal and selected sag- 
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ittal sections based on measurements 
from a patient with Parkinson's dis- 
ease. Both Nissl and myelinated fiber 
stains are used to illustrate fiber path- 
way definition and cytoarchitectonic 
tissue characteristics. 

The book includes a bibliography of 
the relevant literature in reference to 
physiology of the extrapyramidal sys- 
tem and pathophysiology of Parkin- 
son's disease. The accompanying illus- 
trations are appropriate, lucid, and 
detailed. The text is recommended for 
neurologists who treat Parkinson's 
disease, investigators concerned with 
research pertaining to the basal gan- 
glia, thalamus, and related structures, 
and for neurosurgeons engaged in 
stereotaxic surgery. 

JOHN C. VANGILDER, MD 
Iowa City 


Atlas of Surgical Operations, vol 2, ed 2, by 
Horst-Eberhard Grewe and Karl Kremer, 434 pp, 
1,143 illus, $99, Philadelphia, WB Saunders Co, 
1980. 

This atlas reviews surgery of the 
abdomen, urogenital tract, and the 
nervous system limited to the verte- 
bral column. Seventy-five percent of 
the book is devoted to the abdomen, 
and I will confine my remarks to this 
segment. 

German surgeons have historically 
been interested in gastric surgery and 
this volume reflects that commitment. 
Every variety of resection ever 
described in the surgical literature is 
included, some long since discarded as 
ineffective or dangerous. And yet, 
parietal-cell vagotomy is mentioned 
but the technique is not illustrated. 
Such a concentration, in view of the 
declining incidence of duodenal ulcer 
and gastric carcinoma, must reflect 
the character of the practice of the 
authors. 

The atlas has other serious deficien- 
cies. Four pages and 11 illustrations 
are devoted to resection of duodenal 
diverticulae, a hazardous operation 
rarely performed in the United 
States. A fascial relaxing incision, 
vital to the repair of many direct 
hernias, is not mentioned. Cooper’s 
ligament is noted only with femoral 





hernia repair, and poorly illustrated at 
that. Repairing a direct or ventral 
hernia with a skin-graft technique 
must have been included for undevel- 
oped regions that do not have access to 
artificial fiber (Marlex) mesh. Neither 
the Hill nor the Belsey hiatus hernia 
repairs are included, and ileostomy 
construction is inadequately illus- 
trated. The Kock continent ileostomy 
drawings do not include a nipple, vital 
to the contingency for which the oper- 
ation was devised. Complicated proce- 
dures for dealing with an irreducible 
intussusception are illustrated when 
simple ileocecal resection with anasto- 
mosis would be quicker, simpler, and 
less hazardous. Splenectomy is in- 
cluded, but no mention is made of 
preserving the spleen, nor are any of 
the techniques currently available for 
repair of the lacerated spleen in- 
cluded. 

The illustrations are adequate, 
though often only schematic, and 
rarely portray anatomical structures 
that must be avoided during the oper- 
ative procedure. 

There are many fine surgical 
atlases available for students, resi- 
dents, and practicing surgeons. This is 
not one of them. 

J. R. GUSTAFSON, MD 
Yakima, Wash e 


Calendar of Events 


1981 


September 


Multidisciplinary Seminar on Spina Bifida, Sept 
24-26, Children's Memorial Hospital, Chicago. 
Topics in orthopedics, neurosurgery, urology, 
and pediatrics. Contact David G. McLone, MD, 
Children's Memorial Hospital, 2300 Children's 
Plaza, Chicago, IL 60614. 


October 


American College of Surgeons, 67th Annual 
Clinical Congress, Oct 11-16, San Francisco. 
Contact Edwin W. Gerrish, MD, Director, 
Assembly Department, American College of 
Surgeons, 55 E Erie St, Chicago, IL 60611. 


November 
Western Surgical Association, Nov 15-18, Albu- 
querque, NM. Contact Paul E. Hodgson, MD, 


University of Nebraska Hospital, Omaha, NE 
68105. 
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Table 1.—Patient Summary 


Case 1 
Age, yr /sex 21/M 
Primary Dathobgy Hepatic laceration 
Intra~-abeominal abscess 
Septicemia 
Central »encus catheter 
Swan-Ganz «acheter 
Hospitalecours2, mo 


Table 2.—Diagnosis of Endocarditis 


Case 1 Case 2 Case 3 Case 4 
Cardiac murmer Yes 
Splenomegaiy No No 
Emboliczphe- 
nomena No No No 


Eehocardiogram Abnormal Normal Normal 


Cardiac catheter A A Yes 


Autopsy*findines, 
valvular 
sepsis* 
Tricaspic 
Pulmonic 
Mitral 
Aortic 
=+ indicates pesitive cultures, —, negative cultures. 
-Ne autopsy perormed; mitral valve replaced at operation, at which time 
sepsis was ‘ound. 


late in their hospital ceurse consistent with the valvular 
injury identified in association with their endocarditis. 
Broad-spectrum antibiotics in high doses were not demon- 
strably helpfa_ Furthermore, valve replacement did not 
apear te alter the clinical course in the one patient 
undergoing that procedure. In each case, at death there 
was persi-tert intra-abdominal sepsis coexisting with the 
endoeardicis. This raises the question of whether control of 
intra-abdeminel sepsis would have made the endocarditis 
mere responsive to therapy or whether refractory endocar- 
d tis was a continual source of septic emboli perpetuating 
the intra-abdominal problems. 

The data f»om this small series support previous obser- 
vations taat the pattern of endocarditis is changing. 
P= letier end Petersdorf reported that preexisting cardiac 
abnormalities were present in 72% of 125 cases of endocar- 
ditis in their s2~ies.' They found congenital heart disease to 
be as freeuent a precursor of endocarditis as rheumatic 
vaivular d:seas». Others have reported that 40% to 72% of 
endocardi is cases are related to rheumatic valvular disease 
vs only 6.7% to 23.6% for congenital heart disease.** Of the 
15 cases that were identified in this study, only nine (60%) 
were in the setting of untreated previous cardiac disease. 

Patients whe have a prosthetic cardiac valve in place 
have an increased risk of endocarditis. The reported inci- 
dence of endecarditis following prosthetic valve replace- 
ment is apprezimately 1.5%. The 0.79% reported risk of 
endocarditis associated with repair of congenital heart 
detects w-thcu- prosthesis is increased to 2.09% by the 
acdition cf presthetic material?" Pelletier and Peters- 
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Case 2 
22/F . 32/F 64/M 
Abdominal gun wound 





Case 3 Case 4 


Cesarean section Perforated stomach 





dorf' found 10% of their cases of endocarditis to be 
associated with cardiac valve replacement, a figure essen- 
tially the same as the two (13%) of 15 patients in this 
series. 

Endocarditis as a consequence of mainlining illicit drugs 
appears to be an increasing problem in some parts of the 
United States. In Washington, DC, between 1967 and 1971, 
drug abuse was associated with 8.3% of the endocarditis 
cases idehtified.'" Others have reported drugs to be asso- 
ciated with 15% of cases of endocarditis. No cases of 
drug-related endocarditis were identified in this series. 

Recent advantages in critical care monitoring and pa- 
renteral nutrition have led to the emergence of a new 
group of patients at risk for endocarditis. Pace and Horton 
identified a 2.4% incidence of endocarditis in a review of 88 
autopsies of persons who had undergone Swan-Ganz cath- 
eterization.^ As noted previously, Greene et al* found a 
9.3% endocarditis incidence in their series of patients who 
had a Swan-Ganz catheter placed. Indwelling central 
venous lines had been associated with a 0.8% incidence of 
endocarditis. The impact of this form of endocarditis is 
suggested by its occurrence in four (27%) of the 15 patients 
in this series. It should be emphasized that in each of these 
patients there was marked hemodynamic instability late in 
their hospital course, and in each case there was marked 
valvular destruction. These observations attest to the 
clinieal importance of the endocarditis. 

The etiology of endocarditis associated with right-sided 
heart catheters is not clear. There are at least three 
potential mechanisms that might increase the risk of 
developing endocarditis. First, a catheter that crosses a 
valve surface may cause direct mechanical damage to the 
valve, thereby creating an injury susceptible to seeding 
with bacteria. Second, the catheter may become infected 
either by seeding from blood-borne bacteria or by direct 
catheter contamination during insertion or during subse- 
quent manipulation. Finally, persistent sepsis with recur- 
rent septicemia from another site such as the abdomen 
may, in association with a foreign body such as a catheter, 
lead to endocarditis. 

Regardless of the etiology, the lack of success in treating 
established endocarditis makes efforts at prevention 
extremely important. Indwelling right-sided heart cathe- 
ters should be recognized as a potential source of septic 
complications. Insertion and maintenance of both central 
venous lines and Swan-Ganz catheters should be under 
aseptic conditions. Such central venous catheters should be 
removed when sepsis is suspected. Certainly, long-term 
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Q: How do you get an expert opinion fersi 





A: Turn to a surgery book from 





Shackelford & Zuidema 
SURGERY OF THE ALIMENTARY TRACT, 


VOL. II (Stomach & Duodenum) 2nd Edition 


Revised by Dr. Zuidema and the Department of Surgery at 
Johns Hopkins, this new edition features new mechanical 
suturing techniques, as well as the latest on all types of 
techniques. All terminology is up-to-date. Chapters in this 
volume include: the stomach and duodenum; anatomy and 
physiology of the duodenum; intubation; gastroscopy; 
obstructive disorders; obstruction-like disorders; injuries of the 
stomach and duodenum. 

By Richard T. Shackelford, MD, Assoc. Prof. Emeritus of Surgery and Dept. of 
Surgery, The Johns Hopkins University School of Medicine; and George D. 
Zuidema, MD, Warfield M. Firor Prof. of and Director, Section of Surgical Sciences, 
The Johrs Hopkins University School of Medicine, and Surgeon-in-Chief, The Johns 
Hopkins Hospital. About 900 pp., 451 illus. Ready October 1981. About $65.00. 
Order 8084-4. Vol. IIl (Colon and Anorectal Tract) will be ready February 1982. 
About 1,008 pp., 400 illus. About $65.00. Order #8085-2. 


Hardy 
COMPLICATIONS IN SURGERY 


AND THEIR MANAGEMENT, 
Ath Edition 


The thorcughly revised and updated fourth edition provides a 
complete “how-to” guide to surgical complications — how to 
avoid them and how to manage them when they do occur. The 
first portion of the book considers general complications 
commor to most surgery, while later chapters discuss 
complications of specific operative procedures in various 
regions of the body. Chapters new to this edition are: 
Complications of Parenteral Fluid Therapy and Other States of 
Postoperative Disequilibrium; Complications of Portal-Systemic 
Shunt Surgery; and Complications of Gynecologic Surgery. 


By James D. Hardy, MD, Prof. and Chairman, Dept. of Surgery, Univ. of Mississippi 
School of Medicine, Jackson. About 976 pp., 304 illus. Ready Oct. 1981. About 
$50.00. Order $4509-7. 


Haagensen, Bodian & Haagensen 


BREAST CARCINOMA: 
Risk ana Detection 


Focusing on the 3,000 cases of breast carcinoma Dr. Cushman 
Haagensen nas personally investigated, this volume tabulates 
and analyzss that and other data from a number of cancer 
registries around the world. You'll examine the most efficient 
and reliable methods of detection; risk factors; prognoses; and 
preventativemeasures. The book is also full of clinical insights 
and case studies, and surgical procedures are detailed 
wherever appropriate. The latest advances in testing, screening, 
etiology, pathogenesis, and management are emphasized. 

By Cushman D. Haagensen, MD, Professor Emeritus of Clinical Surgery, Columbia 
University, College of Physicians and Surgeons, New York; Carol Bodian, 
Statistician; and Darrow E. Haagensen, Jr., MD, Ph.D, Harvard Medical School. 
About 576 pp., 317 illus. Ready Sept. 1981. About $50.00. Order #4438-3. 


Gaspar & Barker 


PERIPHERAL ARTERIAL DISEASE, 3rd Edition 
(Major Problems in Clinical Surgery, Vol 4) 


An invaluable reference for the general or vascular surgeon, 
this review of currently performed surgical and diagnostic 
procedures describes the management of surgical problems in 
the arterial system. Special emphasis is placed on arterial 
occlusive diseased and aneurysms, and many re-written 
chapters provide a fresh approach. 

By Max R. Gaspar, MD, FACS, Clinical Prof. of Surgery, Univ. of Southern California, 
Los Angeles; and Wiley F. Barker, MD, Chief of Staff, Sepulveda Veterans 
Administration Center, and Prof. of Surgery, UCLA School of Medicine, Los 
Angeles. About 528 pp., 165 illus. Ready Sept. 1981. About $32.50. Order #4054-0. 









CLIP OUT AND MAIL THIS mmm) 


NO-RISK COUPON TODAY! 


WB. Saunders 





Brun & Olsen 
ATLAS OF RENAL BIOPSY 


This beautiful color atlas provides a better understanding of the 
structural lesions associated with (and often directly 
responsible for) the signs and symptoms of renal disease. Here 
for the first time, is extensive pictorial documentation in color 
of light microscopy, together with immunofluorescence and 
ultrastructure of renal disease. The book is based on the 
authors' personal experiences with renal biopsy interpretation 
and files of more than 5000 biopsy specimens. 


By Claus Brun and Steen Olsen, Copenhagen and Aaehus, Denmark. About 266 pp 
209 illus. Ready July 1981. Order #2164-3. 


Mestwerdt 
ATLAS OF COLPOSCOPY 


Here's a practical, illustrated guide to colposcopy — the 
microscope technique used to supplement or replace the Pap 
smear for diagnosis of diseases affecting the uterine cervix. 
More than 200 illustrations and large, detailed photographs 
(many in exquisite color) provide explicit views of cervical 
epithelium stained to demonstrate lesions. Available now for 
the first time in English. 

By the late Dr. Gustav Mestwerdt; Dr. Rudiger Moll; Dr. Dorothea Wagner-Kolb; and 


Dr. Hans-Jakob Wespi. About 192 pp., 281 illus. (many in color). Ready July 1981. 
Order #6268-4. 


W. B. Saunders 


W Washington Sq.. Phila.. PA 19105 
Yes! Please send me on 30-day approval: 


O Shackelford & Zuidema (] Gaspar & Barker #4054-0 
O Vol. I| 48084-4 O Brun & Olsen #2164-3 
(] Vol. III 48085-2 (1 Mestwerdt #6268-4 

O Hardy #4509-7 

O Haagensen et. al. #4438-3 
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Prices differ outside US & are subject to change. Arch of Surg 8/ 


indwelling catheters should be avoided unless clearly indi- 
cated. Finally, control of the primary septic focus must be 
achieved to prevent recurrent septicemia. 

Diagnosis of endocarditis is based on (1) the clinieal 
setting, (2) physical findings such as fever, chills, changing 
murmur, splenomegaly, embolic phenomena, and positive 
blood cultures, (3) echocardiography, and (4) cardiac cathe- 
terization. When patients who have a right-sided heart 
catheter are considered to be at high risk, the potential 
endocarditis population becomes enormous. As shown in 
our four cases, laboratory aids such as echocardiography 
were not nearly as helpful as auscultation of a new murmur 
coupled with positive blood cultures. Unfortunately, this 
diagnostie combination occurs only when substantial valvu- 
lar damage is present. 

The initial management of endocarditis is by IV antibi- 
otics. As seen in this series, antibiotics were not helpful in 
the face of continuing intraperitoneal sepsis. Surgical 
intervention with valve replacment is indicated primarily 
for the management of congestive failure, which in the 
setting of endocarditis has an associated mortality of 7976 
to 89%. Embolie phenomena, resistant infection, and aller- 
gy to appropriate antibiotics may also prompt surgical 


LO CARRY ORT TIERE TT ee mST 





intervention. The one patient in this series who underwent 
valve replacement experienced transient hemodynamie 


improvement but succumbed to her persistent intraperi-, 


toneal sepsis. 

In 1892, Osler summarized knowledge of endocarditis, 
stating that it was "invariably found with some other 
affection," "often not suspected during life," and that tne 
diagnosis "rests upon physical signs which are notoriously 
uncertain."* The modern forms of endocarditis clearly 
adhere to Osler's precepts. In the critically ill patient with 
continuing sepsis and a right-sided heart catheter, endo- 
carditis should be expected and suspected. The diagnosis is 
best made by discovery of a new murmur in the setting of 
septicemia. Judging from the cases reviewed in this series, 
successful therapy is unlikely unless the primary septic 
focus can be controlled. 


Nonproprietary Names and Trademarks of Drugs 


Ampicillin sodium—A mcill-S, Omnipen-N, Penbritin-S for Injec- 
tion, Polycillin-N for Injection, Principen/N, Totacillin-N. 
Gentamicin sulfate—Garamycin, Genoptic. 
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Less nephrotoxicity confirmed- 
by comparative studies of | 
gentamicin and tobramycin 


lobramycin and gentamicin-induced 
ultrastructural changes in 
rat proximal tubule cells! 


In a study conducted at the University of Oregon, a number of 
investigators examined the morphologic features of nephrotoxicity in a rat 
model by electron microscopy. The electron micrographs show that, with 
tobramycin or gentamicin at 40 mg/kg/day, the morphology is similar, but 
less severe changes in the proximal tubule are observed with tobramycin. 
Subsequently, rats were treated with a triple dose of tobramycin 

(120 mg/kg/day) and still failed to show the degree of tubular necrosis 
observed with gentamicin at 40 mg/kg/day. 

Results from animal studies may not necessarily correlate with those 
from human studies. Morphologic renal changes in humans after 
aminoglycoside therapy, however, have been demonstrated to be qualita 
tively similar to those found in experimental studies in rats. ?”? 


1,3* * LI 
Clinical evaluation 
Aminoglycoside nephrotoxicity is characterized by an accumulation of the 
agent in tissue*’ and damage to the proximal tubule cells. ® 


Tobramycin less nephrotoxic 

in a recent clinical study, 201 critically ill patients received a total of 240 
evaluable courses of aminoglycoside therapy (120 gentamicin and 120 
tobramycin). Tissue accumulation of gentamicin was significantly higher 
than that of tobramycin. Twenty-four percent, or 29 of 120, of the gentami- 
cin courses were judged nephrotoxic, as compared with 10 percent, or 12 of 
120, of the tobramycin courses (p= 0.01). 

A similar incidence of nephrotoxicity was reported in a double-blind, 
randomized, prospective study of 258 patients with suspected sepsis. 
Among the 146 evaluable patients, nephrotoxicity developed in 26 percent 
(19 of 72) given gentamicin and in 12 percent (9 of 74) given tobramycin 
(p=—0.025).* 

Both studies indicate that tobramycin was potentially less nephrotoxic 
than gentamicin. 

Since aminoglycosides are potentially nephrotoxic and ototoxic, they 
should be used advisedly and with great caution. Patients should be moni- 
tored closely, and appropriate dosage adjustments should be made. 
Patients with impaired renal function, the elderly, and those with underly 
ing disease, prior exposure to potentially nephrotoxic agents, or poor host 
resistance are at special risk. Also, the aminoglycoside with the greatest 
elfectiveness-to-risk ratio should be chosen. 
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Mitochondria —————- 


Cytosomes with 
myeloid bodies 


Figure 1. The earliest changes are shown 
atter three days of tobramycin 

(40 ma/ka/day) treatment. These include an 
increase in cytosomes and the development 
of myeloid bodies* in the cytosomes. (X8900) 


Mitochondria tat 


Cytosomes with 
myeloid bodies 


Figure 2. After seven days of tobramycin 
(40 mg/kg/day) treatment, numerous mye 
loid bodies are present and changes in mito 
chondria are evident. (X8900) 


Cytosomes with 
myeloid bodies 


Mitochondria 


Figure 3. With ten days of tobramycin 

(40 mg/kg/day) treatment, mitochondria are 
enlarged and there are occasional sites of 
necrosis, but these are less frequent and less 
severe than those noted with gentamicin 
(X8900) 

With continued administration ot B C01 0] «TELE eis 
(14 days), turther changes in ultrastructure 
did not develop. When the drug was discon 
tinued, regeneration could be tound 
*Myeloid bodies are produced in response to 
ITeTe] e] illit drugs 








Surgical Management 


for Malignant Melanoma of the Trunk 


Daniel F. Boses, MD; Matthew N. Harris, MD; Stephen L. Gumport, MD 


* A group o: 525 patients with primary cutaneous malignant 
meanoma of the trunk was treated by a uniform surgical 
approach that included regional lymph node dissection for 
selected patients; 266 (50.6%) had regional lymph node dissec- 
tiens in acditien to wide and deep excision, all with primary 
lessons extending below the superficial papillary dermis. Of 171 
patents treated over five years ago, 130 had histologically 
negative nedes; 94 (72%) are alive with no evidence of disease 
(NED). Of 31 with histologicaily positive nodes, 12 (29%) are 
ave with SED A comparison of the 21 patients with clinically 
occult micrometastases shows eight (3896) alive with NED, 
whereas four o: 20 (20%) with clinically demonstrable as well as 
his:ologicady proven nodal metastases are alive with NED. 
Though there may be a modest benefit to lymph node dissection 
for microscopic rather than gress nodal metastases for invasive 
meianoma of the trunk, for most such patients melanoma in 
regional nedes indicates the presence of systemic metastatic 
disease. | 

(Arch Surg 1981;116:315-317) 


elancmas arising on the trunk present the surgeon 
wita several difficult problems. Lesions on the back, 
because o^ lack of visibility to the patient, may go un- 
noticed urtil -hey are in an advanced stage. The chance of 
lymphatic aud hematogenous dissemination thereby 
increases. In addition, except for well-lateralized lesions, 
meianomas c? the trunk rarely overlie regional nodal 
groups as do many of those arising in the head and neck 
region. Their potential route of lymphatic spread is also 
less definable than that of a similar lesion on an extremity. 
Tae impor-ance of these problems in diagnosis and therapy 
is magnified by the frequency of this area for the develop- 
ment of melanomas, comprising approximately 30% of all 
melanomas ir reports to date.'? Our experience with 525 
peuents with primary stage I and stage II melanomas 
arising on the-skin of the trunk has been reviewed to assess 
the value cf a uniform surgical approach prospectively used 
in their management. 


Accepted fur publication Oct 21, 1980. 

"som the Division of Oncology, Department of Surgery, New York 
Uriversity Medical Center. 

eprint reeuests to New York Unversity Medical Center, 530 First Ave, 
New York, NX 10016 (Dr Roses). 
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PATIENTS AND METHODS 


Of 1,471 consecutive patients with primary stage I and stage II 
melanomas treated at the New York University Medical Center, 
525 (36%) had their lesions on the trunk. The principles ef therapy 
were as follows: 

1. A total excisional biopsy of the melanoma was done whenever 
feasible. Larger lesions were diagnosed by a representative 
incisional biopsy. 

2. After the diagnosis of melanoma was established, a wide and 
deep reexcision of the biopsy site was performed. For lentigo 


maligna melanoma, level I or II, lesions were excised with a 


1.0-cm or greater margin beyond the clinically visible perimeter of 
the lesion or scar from the original biopsy. There were no level III à 
IV, or V lentigo maligna melanomas in this location. Fer melano- 
mas diagnosed as superficial spreading types, level I ( n situ), a 
conservative excision with primary closure was performed. Level 
II lesions were excised with a 3.0- to 5.0-cm margin from the 
perimeter of the lesion or from the biopsy scar. The width of the 
margin was dependent on the anatomic site, and the underlying 
fascia was included. Skin grafts were applied when needed. For 
superficial spreading and nodular melanomas of level IH, IV, and 
V depth, excision with a 5.0-em margin from the edge of the lesion 
or the biopsy scar was performed. The underlying fascia was 
included in the surgical specimen. A graft was usually required. 

3. Regional lymph node dissection, "in-continuity" with the 
primary site when possible, was done for invasive melanoma. 
Invasive lesions were defined as those extending deeper than the 
superficial papillary dermis. With the introduction of the Clark- 
Mihm system, these were considered levels III, IV, and V. 
Dissections were done therapeutically for these patients when the 
nodes appeared to be positive by clinical evaluation and electively 
for clinically uninvolved nodes as well. 

Contraindications for lymph node dissection in the elective 
group of patients were as follows: (1) a melanoma classified as 
level I or II (prior to the routine use of the Clark-Mihm system of 
classification, a lesion assessed as “superficial” without substan- 
tial invasion of the papillary dermis was likewise excluded); (2) a 
melanoma arising in a lentigo maligna (Hutchinson’s freckle), 
unless the lymph nodes were clinically positive; (3) a midline 
primary lesion so situated that the lymphatic drainage might be to 
several different groups of regional lymph nodes; and (4) the 
presence of serious intercurrent disease or a very elderly 
patient. 

With the recent use of both the Clark-Mihm and Breslow 
systems of classification, we have limited elective lymph node 
dissections in the absence of clinically apparent nodal involvement 
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Figure 5. The earliest changes areshown 
after three days of gentamicin 

(40 mg/kg/day) treatment. These mclude an 
increase in cytosomes and the development 
of myeloid bodies in the cytosomes. (X8900) 


Cytosomes with 
myeloid bodies 


Swollen 
mitochondria 


Figure 6. After seven days of gentamicin 
(40 mg/kg/day) administration. there are 
marked cytoplasmic disorganization and 
damage with numerous prominent myeloid 
bodies and greatly enlarged mitochondria 


tosomes -—_—_.—_ +i — (X8900) 
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Myeloid bodies 
in lumen 


Figure å. formel ot po id t 
fine projections of the brush bo 
luminal surface, a nucleus wi i 
chromatin, pee and 
(X8900) Figure 7. Ten days after gentamicin 

(40 mg/kg/day) treatment, complete destruc 
tion of some proximal cells occurs and mye 
loid bodies are released into the lumen 


(X8900) 


After this time, necrosis and tubular regener 
ation were coexistent in the rat despite con 
tinued gentamicin administration ^14 days) 
When the drug was discontinued, reaenera 
ton could be found 
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Histopathologic Classification of Melanomas in 413 Patients 
Assessed by Clark-Mihm System 


Clark-Mihm Levels 


I ——————————————————— 







Clinicohistologic Type | I IM ^—IV V Total 
Superficial spreading melanoma 9 97 100 136 7 349 


Total 11 100 110 178 14 413 








to invasive lesions designated as Clark-Mihm levels III, IV, and V. 
Level III lesions have been further subdivided into those greater 
than 0.75 to 1.0 mm in thickness and those that are less. The latter 
have not been treated by elective lymph node dissection. 

Except for well-lateralized lesions overlying nodal groups, our 
guide to the regional nodes most likely to be involved has been the 
classic description of the dermal lymphatics by Sappey* based on 
postmortem injections of red mercurial oxide. Those studies 
indicated that, anteriorly, the lymphatic flow is to the axilla 
beginning just above the level of the umbilieus. Posteriorly, the 
flow is toward the axilla at approximately the level of the second 
and third lumbar vertebrae. Inferior to those levels, the flow is 
toward the inguinal region. 

Our techniques for axillary and inguinal lymph node dissection 
have been described elsewhere.** In the past five years we have 
not performed a "deep" excision of iliac and obturator lymph 
nodes in the absence of clinically apparent inguinal node metas- 
tases. Melanomas arising on the skin of the breast were treated by 
the same principles as were those arising elsewhere on the trunk, 
as discussed in a previous report.’ 

Of the 525 patients, the lesions of 413 could be assessed by the 
Clark-Mihm* system of classification (Table). For the remaining 
112 patients, the melanoma extended to the base of the biopsy 
specimen so that precise Clark-Mihm levels could not be defined. 
However, no patient was treated by nodal dissection unless there 
was invasion below the superficial papillary dermis. 

For the most recent five years of study, serial section assess- 
ment of all lesions by the system of Breslow has been used. 
Because follow-up of these patients is less than five years, these 
measurements will not be included in this analysis. We also 
consider retrospective analysis of melanomas by this technique 
misleading if the biopsy specimens have not been prepared by the 
exacting standards required by Breslow, as discussed in a previous 
report? Whereas Clark-Mihm levels may be assessed by selective 
sections through a specimen, the micrometer method of Breslow 
requires closely spaced serial sections at right angles to the long 
axis of the specimen to provide accurate, reproducible informa- 
tion.'^ 


RESULTS 


Of the 525 patients, 266 (50.6%) were treated by regional 
lymph node dissection in addition to wide and deep exci- 
sion. Seventy (26.3%) were demonstrated histologically to 
have regional node metastases. Thirty-eight (14.38%) of 
these stage II patients had no evidence of regional node 
metastases on physical examination, while 32 (12%) had 
grossly palpable nodal involvement. 

One hundred seventy-one patients with regional lymph 
node dissections were treated more than five years ago. 
One hundred thirty were found not to have metastatic 
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nodal disease, and of these, 94 (72%) are alive with no 

evidence of disease, ten (7%) are lost to follow-up, and 26 

(20%) have died. This contrasted with 12 of 41 (29%) 
patients with histologically proven lymph node metastases® 
followed up for more than five years with no evidence of 

disease (P < .005). Of the 41 stage II patients who have 

been followed up for more than five years or until death, 20 

had clinically involved as well as histologically proven 

regional node metastases, whereas 21 had only histological- 

ly proven micrometastases. Of the former group, four 

(20%) are alive with no evidence cf melanoma, whereas 

eight (38%) of the latter group are al:ve with no evidence of 

melanoma. This difference in survival was not statistically 

significant. The 29 deaths in both groups were from 

systemic melanoma. Adjuvant systemic therapy was not 

used in any of the patients followed up for more than five 

years. 

Of the 21 patients with micrometastases alone, the 
average number of nodes examined was 26.8. Eighteen 
patients had one to three nodes involved with microscopic 
melanoma, of whom six (33%) are alive with no evidence of 
disease. Two patients with four nodes involved with mela- 
noma are alive with no evidence of disease, whereas one 
patient with five nodes involved is dead of systemic 
melanoma. Four patients with level V lesions are dead of 
melanoma, including one with histologically negative 
lymph nodes. The majority of patients in the group treated 
by nodal dissection were assessed as having level IV 
lesions. 

In four patients, positive nodes evolved in an untreated 
nodal group as the first manifestation of recurrent disease. 
Two had contralateral axillary nodal recurrence following 
the findings of metastatic melanoma in a nodal group on 
the side of the lesion; one patient with a melanoma in the 
scapular region had recurrence in a supraclavicular node, 
whereas metastatic cervical and axillary metastases devel- 
oped in one patient with a lesion jus: below the clavicle. In 
two patients, local recurrence developed within 5 cm of the 
primary treatment site, one synchronously with systemic 
metastases. 


COMMENT 


The poor prognosis traditionally associated with melano- 
ma of the trunk is likely a reflection of the advanced stage 
of disease when the diagnosis is made. In this series, of the 
413 patients whose lesions could be classified by levels of 
invasion, 302 were levels III, IV, and V (73%). The implica- 
tion of the frequency of invasive melanomas in this 
location is the increased likelihood of occult disseminated 
disease. Therefore, the question of whether there is a value 
to elective regional lymph node dissection in the treatment 
of melanoma has heightened importance here. 

The finding of histologically proven nodal metastases in 
70 of 266 lymph node dissections (26.3%), with 38 of 234 
(16.2%) clinically uninvolved but proven positive, is less 
than in previous reports. Sugarbaker and McBride" found 
that in 28% of patients observed following excision alone, 
regional lymph node metastases evolved as the first mani- 
festation of recurrent disease. Fortner et al’? found that in 
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tobramycin sulfate 


Summary of Prescribing Information 


WARNINGS 

Patients treated with Nebcin should be under close clinical observation, because 

tobramycin and other aminoglycoside antibiotics have an inherent potential for 

causing ototoxicity and nephrotoxicity. 

Both vestibular and auditory ototoxicity can occur. Eighth-nerve impairment 
may develop if patients have preexisting renal damage and if Nebcin is adminis- 
tered for longer periods or in higher doses than those recommended. 

Tobramycin is potentially nephrotoxic. Renal and eighth-nerve function should 
be closely monitored in patients with known or suspected renal impairment and 
also in those whose renal function is initially normal but who develop signs of 
renal dysfunction during therapy. Such impairment may be characterized by cyl- 
indruria, oliguria, proteinuria, or evidence of nitrogen retention (increasing BUN, 
NPN, or creatinine). Evidence of impairment in renal, vestibular. or auditory 
function requires discontinuation of the drug or dosage adjustment. 

Nebcin should be used with caution in premature and neonatal infants because 
of their renal immaturity and the resulting prolongation of serum half-life of the 
drug. 

In the case of overdosage or toxic reactions. peritoneal dialysis or hemodial- 
ysis will help remove tobramycin from the blood. 

Serum concentrations should be monitored when feasible, and prolonged 
concentrations above 12 mcg/ml should be avoided. Urine should be examined 
for increased excretion of protein, cells, and casts. 

Concurrent and sequential use of other neurotoxic and/or nephrotoxic antibi- 
otics, particularly streptomycin, neomycin, kanamycin, gentamicin, cephalori- 

. dine, paromomycin, viomycin, polymyxin B, colistin, and vancomycin, should 
be avoided. 

Nebcin should not be given concurrently with potent diuretics. Some diuretics 
themselves cause ototoxicity, and intravenously administered diuretics enhance 
aminoglycoside toxicity by altering antibiotic concentrations in serum and tissue. 

Usage in Pregnancy — Safety of this product for use during pregnancy has not 
been established. 
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-.. Description: Tobramycin sulfate, a water-soluble antibiotic of the aminoglycoside group, 
_is derived from the actinomycete Streptomyces tenebrarius. Nebcin, Injection. is a clear 
and coiorless sterile aqueous solution for parenteral administration. Itis stable and 

-= fequires no refrigeration. 

E Indications and Usage: Nebcin is indicated for the treatment of serious infections caused 

~ by susceptible strains of the following microorganisms: Pseudomonas aeruginosa, Esch- 

.. erichia coli, Proteus sp. (indole-positive and indole-negative), Providencia, Klebsiella- 

. -—Enterobacter-Serratia group, Citrobacter sp., and staphylococci, including 

ex Staphylococcus aureus (coagulase-positive and coagulase-negative). 

- — . Nebcin is indicated in the treatment of septicemia; central-nervous-system infections, 
~ including meningitis; neonatal sepsis; serious lower respiratory infections: gastrointesti- 

FP - mal infections, including peritonitis; and serious skin, bone, and soft-tissue infections, 
including burns, caused by the susceptible organisms listed above. Clinical studies have 


E -shown Nebcin also to be effective in serious complicated and recurrent urinary tract infec- 


- tions due to these organisms. Aminoglycosides, including Nebcin, are not indicated in 
uncomplicated initial episodes of urinary tract infections unless the causative organisms 
- are not susceptible to antibiotics having less potential toxicity. Nebcin may be considered 
-in serious staphylococcal infections when penicillin or other potentially less toxic drugs 
are contraindicated and when bacterial susceptibility testing and clinical judgment indi- 
cate its use. 
A Bacterial cultures should be obtained prior to and during treatment to isolate and iden- 
; tify etiologic organisms and to test their susceptibility to tobramycin. If susceptibility 
$ tests show that the causative organisms are resistant to tobramycin, other appropriate 
_ therapy should be instituted. In patients in whom gram-negative septicemia, neonatal 
s sepsis, or meningitis is suspected, including those in whom concurrent therapy with a 
_ penicillin or cephalosporin and an aminoglycoside may be indicated, treatment with 
.— Nebcin may be initiated before the results of susceptibility studies are obtained. The deci- 
— sion to continue therapy with Nebcin should be based on the results of susceptibility 
studies, the severity of the infection, and the important additional concepts discussed in 
the WARNINGS box above. 
Contraindication: A history of hypersensitivity to tobramycin is a contraindication to its 
use. 
Warnings: See WARNINGS box above. 
Precautions: Specimens should be collected during therapy for examination, as recom- 
mended in the WARNINGS box. 

Neuromuscular blockade and respiratory paralysis have been reported in cats receiving 
very high doses of tobramycin (40 mg/kg). The possibility that prolonged or secondary 
apnea may occur should be considered if tobramycin is administered to anesthetized 
patients who are also receiving neuromuscular blocking agents, such as succinylcholine 
ortubocurarine. 

Cross-allergenicity among aminoglycosides has been demonstrated. 

If overgrowth of nonsusceptible organisms occurs. appropriate therapy should be 
initiated. 
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Adverse Reactions: Nephrotoxicity — Renal function changes, as shown by rising BUN, 
NPN, and serum creatinine and by oliguria, cylindruria, and increased proteinuria, have 
been reported, especially in patients with a history of renal impairment who are treated for 
longer periods or with higher doses than those recommended. 

Neurotoxicity — Adverse effects on both the vestibular and auditory branches of the 
eighth nerve have been noted, especially in patients receiving high doses or prolonged 
therapy. Symptoms include dizziness, vertigo, tinnitus, roaring in the ears, and hearing 
loss. 

NOTE: The risk of toxic reactions is low in patients with normal renal function who do 
not receive Nebcin in higher doses or for longer periods of time than those 
recommended. 

Other reported adverse reactions possibly related to Nebcin include increased serum 
transaminase (SGOT, SGPT) and increased serum bilirubin; anemia, granulocytopenia, 
and thrombocytopenia; and fever, rash, itching, urticaria, nausea, vomiting, headache, 
and lethargy. 

Suggested Dosage Guides—I.M./I.V.: 

The usual duration of treatment is seven to ten days. 

Usual dosage for adults, children, and older infants (normal renal function) — 
3 mg/kg/day administered in three equal doses every eight hours. In life-threatening 
situations, the dosage may be increased up to 5 mg/kg/day administered in three or 
four equal doses. This dosage should be reduced to 3 mg/kg/day as soon as clini- 
cally indicated. (Refer to Table 1 for dosage schedule.) 

Dosage for neonates up to one week of age (normal renal function) — 
Up to 4 mg/kg/day may be given in two equal doses every twelve hours. 

Dosage guidelines for adult or pediatric patients with reduced renal function — 
After a loading dose of 1 mg/kg, subsequent dosage must be adjusted either with 
reduced doses at eight-hour intervals or with normal doses at prolonged intervals. To 
determine the reduced dose at eight-hour intervals, see the convenient nomogram in 
the package literature* To calculate normal dosage at prolonged intervals (if the creat- 
inine clearance rate is not available and the patient's condition is stable), the follow- 
ing formula may be used: 

1 mg/kg q. (6 x serum creatinine) h. 

Neither regimen should be used when dialysis is being performed. 

I.V. Administration — The usual volume of diluent for adults is 50 to 100 ml. For chil- 
dren, the volume of diluent should be proportionately less than adults. The diluted solu- 
tion usually should be infused over a period of twenty to sixty minutes. 

"An alternate rough guide for determining reduced dosage at eight-hour intervals (for patients whose 


steady-state serum creatinine values are known) is to divide the normally recommended dose by the 
patient's serum creatinine. 


Table 1. Dosage Schedule Guide for Adults with Normal Renal Function 
(Dosage at Eight-Hour Intervals) 













Maximum Dose for Life- 
Threatening Infections @ | 
(Reduce as soon as possible) 


Usual Dose for 
Serious Infections 
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Weighing 1 mg/kg q. 8h. 1.66 mg/kg q. 8 h. 
(Total, 3 mg/kg/day) (Total, 5 mg/kg/day) 
mg/dose ml/dose* mg/dose ml/dose* ( 
q. 8 h. | q. 8h. 
120 mg 3 ml 200 mg 5 mi 
115 mg 2.9 ml 191 mg 4.75 ml 
110 mg 2.75 ml 183 mg 4.5 ml 
105 mg 2.6 ml 175 mg 4.4 ml 
100 mg 2.5 ml 166 mg 4.2 ml 
95 mg 2.4 ml 158 mg 4 mi 
90 mg 2.25 ml 150 mg 3.75 ml 
85 mg 2.1 ml 141 mg 3.5 ml 
80 mg 2... [t 133 mg 3.3 ml 
75 mg 1.9 ml 125 mg 3.1 ml 
70 mg 1.75 ml 116 mg 2.9 ml 
65 mg 1.6 ml 108 mg 2.7 ml 
60 mg 1.5 ml 100 mg 2.5 ml 
95 mg 1.4 ml 91 mg 2.25 ml 
50 mg 1.25 ml 83 mg 2.1 ml 
45 mg T.I di 75 mg 1.9 ml 
40 mg 1 ml 66 mg 1.6 ml 











*Applicable to all product forms except Nebcin. Pediatric. Injection (see How Supplied). 
How Supplied: Ampoules Nebcin” (tobramycin sulfate, Lilly), Injection, 80 mg (equiva- 
lent to tobramycin) per 2 ml, 2 ml, rubber-stoppered. 

Ampoules Nebcin. Pediatric. Injection, 20 mg (equivalent to tobramycin) per 2 ml, 

2 ml, rubber-stoppered. 

Hyporets” (disposable syringes, Lilly) Nebcin, Injection, 60 mg (equivalent to tobra- 
mycin) per 1.5 ml. 1.5 ml. and 80 mg (equivalent to tobramycin) per 2 ml, 2 ml, in pack- 
ages of 24. 

Each ml also contains 5 mg phenol as a preservative, 3.2 mg sodium bisulfite, 0. 1 mg 
edetate disodium, and water for injection, q.s. Sulfuric acid and/or sodium hydroxide ` 
may have been added to adjust the pH. 
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15 of 41 patients (37%) in whom regional nodes were 
served, conditions became histologically positive. Das 
Gupta anc M«N ser" found 45% of patients with melanoma 
% the trunk » have metastases at the time of treatment. 
3nee only 1€ Z5 of patients without clinical evidence of 
ymph node metastases had histologically positive nodes 
id disease eeveloped at other nodal sites in only four 
yatients, “his suggests that some patients considered to 
lave histclog=ally negative nodes may have had “micro- 
scopieally occel:” nodal involvement. The failure to detect 
1edal disease -hat is present in the absence of serial 
sections o: ncles has been demonstrated by Lane et al." 
dad seria sections of nodes been done on dissection 
specimens. it s possible that more patients with mierome- 
astases naghe have been identified. The low incidence of 
oeal recur-enee- and the improved survival of patients with 
‘limically meget ve and histologically positive nodes (38%) 
compared wit: clinically and histologically positive nodes 
20) leads us te continue our present surgical approach to 
nelanoma of the trunk. This difference in survival has not 
)een demenst-z:ed in our experience with melanoma of 
he head and r2-x, where histologic involvement of region- 
l ymph nedes has reflected an almost certain likelihood of 
ystemic recur~ence. However, local recurrence in the head 
ind neck regicn has been reduced by surgery, where there 
vas only -limezlly occult micrometastatic lymph node 
nvolvemert.'? : 
Though -hese is agreement with performing a thera- 
jeutieregiena rode dissection in the presence of clinically 
ipparent met static disease, controversy has centered 
rcund elesti= nodal dissection for clinically negative 
odes. Whethe elective node dissection is warranted for 
he 196 patens who had no microscopic evidence o? nodal 
netastases for the potential benefit to eight patients who 
urvived mere kan five years with only histologic evidence 
if nodal mezas=ases cannot be answered. There has been no 
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mortality from surgery in any patient in our series, and 
morbidity has been minimal. There has been no instance of 
ineapacitating extremity lymphedema in any patient. It 
must be recognized that node dissections were done selec- 
tively. Of the 525 patients treated, 266 (50.6%) had such 
procedures, all for primary melanoma. The Breslow system 
of classification presently in use has further refined our 
selection of appropriate patients for elective node dissec- 
tion. This has been particularly true with patients assessed 
as having level III melanoma, whereby lesions less than 1.0 
mm in thickness have not been so treated, unless they lie 
over a nodal group. 

It has been suggested in a retrospective analysis by 
Balch et al'* that patients with lesions of 1.50- to 3.90-mm 
thickness may be benefited by elective lymph node dissec- 
tion. In the study by Veronesi et al“ of extremity melano- 
ma, there appeared to be an advantage to wide excision 
and elective node dissection compared with excision alone 
for level IV lesions (70.1% vs 58.3%). Clearly, however, the 
possible therapeutic advantage to performing elective 
regional lymph node dissection is modest. Hematogenously 
disseminated melanoma is the predominant reason for our 
present failures. Our experience indicates that lymph node 
involvement in a majority of patients with melanoma of 
the trunk is a reflection of occult systemic disease and has 
therefore been the most crucial parameter in predicting 
the likelihood of recurrent disease. Lymph node metastases 
identify most accurately patients to be potentially bene- 
fited by adjuvant treatment. Major improvement in survi- 
val for melanoma of the trunk is not likely to be achieved 
by a change in surgical approach but rather through earlier 
diagnosis and effective systemic adjuvant therapy. 


This study was supported in part by the Gaisman Foundation, Ine, New 
York. 
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and Lavage for Abdominal Trauma 


A Randomized Prospective Study 
H. Leon Pachter, MD, Steven R. Hofstetter, MD 


€ To compare the accuracy and safety of open abdominal 
paracentesis and lavage vs percutaneous paracentesis and 
lavage, 210 consecutive patients were prospectively randomized 
into two groups of 105 each. There were no false-negative 
diagnoses in either group. The accuracy rate for the open 
method was 98.1%, and 91.4% for the percutaneous method. Six 
major complications were encountered with the percutaneous 
method, for a complication rate of 5.7% compared with no major 
complications with the open method. The results suggest that 
the open technique is superior to the percutaneous method. 

(Arch Surg 1981;116:318-319) 


he value of abdominal paracentesis and lavage has 

been well established.'?? Accuracy rates have been 
reported as high as 98%,' resulting in the earlier recogni- 
tion of inapparent injury and the institution of appropriate 
therapy without delay. Unnecessary laparotomies have 
been avoided as well) Methods of performing abdominal 
paracentesis and lavage vary widely. The two most often 
used are (1) percutaneous insertion (with or without a skin 
incision) of either a dialysis catheter mounted on a trocar 
or a 14-gauge intravenous (IV) cannula placement unit or 
intracatheter into the peritoneum; and (2) an incision, 
under direct vision, through the peritoneum with the 
insertion of a dialysis catheter without the trocar. Both 
techniques are performed under local anesthesia in the 
emergency room. The optimal method of performing 
abdominal paracentesis and lavage, however, has not yet 
been determined. 

We previously reported our experience with open abdom- 
inal paracentesis and lavage in 102 consecutive patients,’ a 
technique instituted because of an inordinately high com- 
plication rate with percutaneous paracentesis and lavage. 
In order to evaluate the relative accuracy and safety of the 
two methods, we have since randomized an additional 210 
consecutive patients into two groups of 105 patients each. 
The results of this study form the basis of this article. 


PATIENTS AND METHODS 


Between 1976 and 1978, 210 consecutive patients admitted to the 
Bellevue Hospital Trauma and Shock Unit, New York, with either 
blunt abdominal trauma, penetrating thoracic injuries below the 
fourth intercostal space, or anterior abdominal stab wounds in 
which penetration of the peritoneal cavity was in doubt, were 
randomly selected by their chart numbers for open or percuta- 
neous paracentesis and lavage. All patients with even chart 
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numbers (group 1) underwent open paracentesis and lavage. 
Patients with odd chart numbers (group 2) underwent percuta- 
neous paracentesis and lavage. There were 105 patients in each 
group. Patients were not excluded because of previous abdominal 
surgery, abdominal distention, or an ongoing coagulopathy. 


Open Paracentesis and Lavage 


The technique of open paracentesis is simple to perform. The 
bladder is drained and the skin of the lower portion of the 
abdomen is prepared. Under local anesthesia, a 3-cm vertical 
(infraumbilical) incision is made through the skin, subcutaneous 
tissue, and anterior fascia in the midline. A self-retaining retrac- 


. tor is placed and the peritoneum identified, grasped with clamps, 


and incised for about 0.5 em. The character of the peritoneal fluid 
is carefully noted. If bloody or turbid, the procedure is ended. 
Otherwise, a dialysis catheter, without a stylette, is inserted for 
several centimeters into the peritoneal cavity. One liter of normal 
saline solution or Ringer’s lactate solution is then instilled and 
drained by gravity, requiring about 15 to 20 minutes. The catheter 
is then removed, and the peritoneum, fascia, and skin are closed in 
layers with polyglactin or polyglycolic acid sutures, usually one to 
two sutures for the peritoneum, three for the fascia, and four 
nylon sutures for the skin.** 


Percutaneous Paracentesis and Lavage 


The preparation is identical to the open technique, with the 
patient’s bladder drained and the skin of the lower abdomen 
prepared. Under local anesthesia, a small, infraumbilical incision is 
made through the skin only. A dialysis catheter mounted on a 
trocar or an IV cannula placement unit mounted on its needle is 
inserted through this incision until resistance of the fascia is met. 
At this point, the instrument is advanced slowly until a "give" is 
noted, as the peritoneal cavity is entered. The catheter is then 
advanced toward the pelvis and the trocar is withdrawn.*'^ 

The criteria for a positive diagnosis with paracentesis are an 
RBC count greater than 100,000/cu mm, a WBC count greater 
than 500/cu mm, increase in the amylase level, bile-stained fluid, 
or bacteria demonstrated on histologic staining» 


RESULTS 
Nature of the Injury 


The incidence of various types of injury was virtually 
identical in both groups. Of the 105 patients undergoing 
open paracentesis and lavage, 68 (64.7%) sustained blunt 
trauma and 37 (35%) sustained penetrating injuries. In 
those patients undergoing the percutaneous method, 64 
(60.9%) sustained blunt injuries, whereas 41 (39%) sus- 
tained penetrating injuries (Table). 


Accuracy 


There were no false-negative diagnoses in either group. 
This was confirmed in the overwhelming majority of cases 
by the patients having no further difficulty and subse- 
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Group 2 
(Closed 
Paracentesis), 
n= 105 


|. (Open 
Paracentesis), 
n= 105 
Nature of injcy 
Blunt (%) 
Penetrating (*&)* 


Accuracy of diecnosis 
False-cositme %) 


False-rega-" v=(%) 
Accurecyr te % 


68(64.7) 64(60.9) 














Complication 
Minor 
Wound irfection (96) 2(1.9) 0(0) 
Major , 
Sma -bo velmesenteric 
tear 9 5 
Blader iaceration 9 1 
Tota: (96) 0(0) 6(5.7) 





*Patients with he-acic injuries below the fourth intercostal space, flank 
wounds, or sta! wounds of the abdomen where penetration of the 
peritoneal cavity was in doubt. Graup 1: nine chest, four flank, and 24 stab 
wounds; grcup e ame chest, four flank, and 28 stab wounds. 


quent disehaw= Of 145 pa'ients with negative paracente- - 


sis and lavaze (77, open group; 68, closed group), 141 
patients were “ischarged without surgery. Four patients 
underwent laparotomy for other reasons (persistent gross 
hematuria and positive intravenous pyelograms; all inju- 
ries were corfimed to the rtroperitoneum), and no intra- 
abdomina pet—logie conditions could be found, confirm- 
ing the valid=r of the negztive study. There were, howev- 
er, two false positive diagaoses in the group undergoing 
open paracere.is and lavage, for an overall accuracy rate 
of 98.1%. m tae zroup undergoing percutaneous paracente- 
sis and lavage, there were rine false-positive diagnoses, six 
of which were eatheter related, for an overall accuracy rate 
of 91.4% (TaEle-. 


Complications 


In the pa ients who were randomized for the open 
method (group 1), there were no major complications and 
only two minor wound infeetions, for a minor complication 
rate of L9% ^n contrast patients randomized for the 
percutaneous method (group 2) had six major complica- 
tions (5.7%). T five mesenteric tears of the small bowel 
required sutre ligation o^ the lacerated vessel, and the 
bladder lkevig? required repair in layers. Of these six 
major complEa-ions, only one patient had had a previous 
laparotomy, .r1 this may nave contributed to the lacera- 
tion of the &rzll-howel mesentery. The difference in the 
complieat.on 7a-es betweer the two groups was statistical- 
ly significant (# < .01) (Table). 


COMMENT 


In the assessment of in ured patients, especially those 
sustaining blix trauma, initial clinical impressions of the 
presence ef an mtra-abdominal injury can be misleading in 
as many as 85% of cases." The accuracy of abdominal 
paracentesis and lavage makes its use mandatory in any 
injured patien. suspected cf intra-abdominal trauma with 
any of the fo-lewing: (1) ar altered sensorium; (2) alcoholic 
intoxication; (2 drug abuse; (4) paraplegia; and (5) pene- 
trating irjur œ below the fourth intercostal space.'? The 
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of abdominal paracentesis and lavage yielding: 

the highest accuracy rates with the fewest caunvicatiOne 
varies with the preference and experience of the individual 
surgeon. To our knowledge, no previous report has evalu- 
ated the merits of the percutaneous vs open abdominal 
paracentesis and lavage by a prospective randomized 
study. Six patients (5.7%) had major complications with the 
percutaneous method, whereas no major complications 
occurred with the- open method. Statistical analysis has 
shown that the difference in complication rates for the two 
methods is highly significant (P < .01). We believe that the 
absence of major complications with the use of the open 


method is the result of performing this procedure under 


direct vision. Previous reports have also described major 
complications, such as laceration of the small bowel, colon, 
mesenteric vessels, and the urinary bladder, with the 
percutaneous method.'^''* A review of approximately 
5,000 case reports in the literature in which the open 
technique was used showed a major complication rate of 
only 0.255.*-*55 Our initial favorable experience with open 
paracentesis and lavage has been confirmed by this ran- 
domized study. These data strongly suggest that the open 
technique is superior to the percutaneous method. Applica- 
tion of the term "minilaparotomy" to open abdominal 
paracentesis and lavage is misleading and should not result 
in a reluctance to employ this method, because the techni- 
cally simpler and therefore more appealing percutaneous 
method, nevertheless, carries a greater risk of serious 
complications. : 


Steven Brandeis, MD, William Deshur, MD, Gerald Ginsberg, MD, Daniel 
Guyton, MD, Sheldon Feldman, MD, Robert Reader, MD, Rolando Sanchez, 
MD, and Stanley Trooskin, MD, assisted in collecting the data; Y. Sabban, 
PhD, prepared the statistical analysis; Dan Roses, MD, reviewed the 
manuscript; and Claudette Curtis helped in preparing the manuscript. 
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of Jejunoileal Bypass to Gastrie Bypass 


Its Use for Maintenance of Weight Loss 


Ward O. Griffen, Jr, MD, PhD; James M. Hostetter, MD; Richard M. Bell, MD; Brack A. Bivins, MD; Catherine Bannon, RN 


e Jejunoileal bypass for morbid obesity has been associated 
with a variety of long-term adverse sequelae, including excess 
diarrhea, electrolyte imbalance, kidney dysfunction, liver abnor- 
malities, and polyarthropathy. Takedown of the bypass without 
providing a means of maintenance of weight reduction will lead 
to recurrence of morbid obesity. We studied 32 patients who 
underwent conversion of jejunoileal bypass to gastric bypass 
either in one procedure (27 patients) or more than one procedure 
(five patients). There were no operative deaths, but significant 
morbidity. Nevertheless, the conversion has maintained weight 


reduction and reversed the adverse effects of the small-bowel 


bypass. We concluded that conversion of the jejunoileal bypass 

to the gastric bypass, particularly with a Roux-en-Y anastomosis, 

in a single procedure is relatively safe, simple, and effective. 
(Arch Surg 1981;116:320-324) 


Pore in the United States tend to be overweight, with 
an estimated 12 million persons in that category. 
Morbid obesity (at least 50 kg or 40% above ideal body 
weight) affects an estimated 3 million persons. But morbid 
obesity is more than a health statistic: it is a disease that 
significantly decreases longevity.'* In addition, morbid 
obesity is associated with the development and progression 
of a variety of conditions, such as diabetes, hypertension, 
respiratory insufficiency, degenerative arthritis, and low- 
er-limb venous stasis problems. Unfortunately, nonopera- 
tive approaches for weight control, including dieting, diet 
pills, rational behavior therapy, and psychotherapy, have 
not been successful in permanently reducing weight in 
most patients. The deleterious effects of morbid obesity 
and the failure of nonoperative weight control programs 
have created a demand for the now-popular surgical proce- 
dures to control weight. 

Although a number of operations have been devised and 
used in the treatment of morbid obesity, only two, jejunoil- 
eal bypass and gastric bypass, have been widely used. 
Jejunoileal bypass reduces weight by excluding 90% of the 
small intestine, thereby creating what is hoped to be 
controlled malabsorption. The patient may then take in a 
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substantial number of calories because most are lost 
through the diarrhea expected from the bypass. Gastric 
bypass, on the other hand, produces weight loss by reduc- 
ing the size of the gastric reservoir. which severely limits 
the volume of food that can be ingested. This latter 
operation is technically more difficult than jejunoileal 
bypass, but it produces far fewer long-term complica- 
tions.’ 

Although the results of jejunoilezl bypass are satisfac- 
tory in about 75% of all patients, an increasing number of 
severe, and in some cases fatal, complications have been 
reported.**-' These include (1) hepatic dysfunction and 
fatal hepatic failure, (2) recurrent electrolyte imbalance 
requiring hospitalization, (3) kidney disease, particularly 
nephrolithiasis, and (4) dehydration due to excessive diar- 
rhea. Many complications that are less likely to be fatal, 
but are very troublesome, have been reported, including (1) 
loss of weight control with either excessive weight loss or 
gain, (2) bowel distention, (3) polyarthropathy, and (4) easy 
fatigability and loss of energy. Several authors have noted 
that reestablishing gastrointestinal (GI) eontinuity by 
taking down the jejunoileal bypass reversed the complica- 
tions observed, but was almost invariably associated with 
rapid weight gain.^* Cegielski et al? presented several 
methods of revising the jejunoileal bypass, but they all 
retain the small-bowel bypass anc may still result in 
continuing metabolic consequences. 

In 1975, Tapper et al? described :heir experience with 
patients who required takedown of the jejunoileal bypass. 
Virtually all of the patients gained weight and eventually 
had a second weight reduction operazion, a gastric bypass. 
Since the patients with this staged approach did well, 
Tapper et al performed simultaneous conversion of jejuno- 
ileal bypass to the gastric procedure in four patients. Two 
years later, Hitchcock and his colleagues also reported their 
results with patients who needed a dismantling of the 
jejunoileal bypass.’ They, too, began with the takedown in 
one procedure and found that all the patients became 
morbidly obese. They described seven patients who had 
simultaneous conversion of the jejunoileal bypass to the 
gastric bypass. In 1979, La Fave and Alden* described 55 
patients who underwent simultaneous conversion from the 
jejunoileal to the gastric bypass, with an 18-month follow- 
up in 28 persons. There was one death and a morbidity rate 
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f 35%, bu. the majority of the patients maintained their 
educed weight after the conversion. 

We stucied 32 patients who underwent takedown of 
F=r jejumpilea! bypass due to the development of compli- 


etions. Al had a gastric bypass constructed, with 27. 


cxverted at the time of the takedown of the jejunoileal 
rpass anc five who required two-stage conversion. 
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Ic 1.—Jejumileal bypass, 30 to 25 cm, end-to-end. Inset shows 
n€-:0-side operation, so-called 14 and 4 procedure. 
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SUBJECTS AND METHODS 


During the 26-month period between January 1977 and Decem- 
ber 1979, 32 patients who had had jejunoileal bypasses underwent 
conversion to gastric bypasses at the University of Kentucky 
Medical Center. There were five men and 27 women. At the time 
of their original jejunoileal bypass procedures, the average age 
was 32 years (range, 16 to 48 years) and the average weight was 


. 1424 kg (range, 113.6 to 213.6 kg) (Table 1). Eleven patients had 


undergone jejunoileal bypass at the University of Kentucky as 
part of a prospective evaluation of jejunoileal bypass and gastric 
bypass. These 11 patients had had an end-to-end anastomosis of 
jejunum to ileum performed, with the bypassed small-bowel 
segment drained into the sigmoid colon. One of the 11 had 25 cm of 
jejunum joined end-to-end to 25 em of ileum because he weighed 
more than 180 kg; the other ten patients had 30 em of jejunum 
joined to 25 em of ileum according to protocol as they weighed less 
than 180 kg. Eighteen patients had undergone end-to-end jejunoil- 
eal bypass at other institutions, using various lengths of jejunum 
and ileum. Three patients had experienced inadequate weight loss 
after end-to-side jejunoileal bypass and had undergone revision of 
the jejunoileal bypass to a side-to-side jejunocolostomy before 
coming to the University of Kentucky. Twenty-seven patients 
underwent a single-procedure (synchronous) conversion of jejuno- 
ileal bypass to gastric bypass and five patients underwent a 
two-stage (asynchronous) conversion. 

. The technique for the single-stage conversion from jejunoileal 
bypass to gastric bypass differs slightly, depending on whether an 
end-to-end or end-to-side jejunoileal bypass has been performed 
(Fig 1). The oversewn proximal end of the excluded jejunum is 
passed retrocolie to the greater curvature of the gastric cardia that 
has been cleared of the short gastric vessels. A side-to-side 
gastrojejunostomy of 1.2-cm diameter is made approximately 2 cem 
from the gastroesophageal junction. A complete staple line is then 
placed aeross the stomach just below the gastrojejunostomy, so 
that the upper gastric pouch will hold 45 to 50 dL, thus excluding 
the lower portion of the stomach. 

If a35 x 10-em (14 x 4-in) end-to-side jejunoileostomy has been 
performed, this anastomosis is taken down. The ileal defect is 
closed and the end of the jejunum is joined to the jejunal limb 
coming from the stomach at a point 35 cm distal to the gastroje- 
junostomy. If an end-to-end jejunoileostomy has been fashioned 
with the bypassed small bowel draining into the colon, this latter 


35 cm Fig 2.—Left, Conversion of jeju- 
noileal to gastric bypass; blind 
end of jejunum anastomosed to 
gastric pouch. Right, Conver- 
sion of jejunoileal to gastric 
bypass; takedown of jejunoileal 
anastomosis. 
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anastomosis is taken down and the colonie defect closed. The 
jejunoileostomy is dismantled, and the end of the ileum that had 
been joined to the colon is anastomosed to the ileum to reconstitute 
the distal portion of the small bowel. The end of the jejunum is 
then joined to the descending limb below the gastrojejunostomy as 
previously described (Fig 2). 


RESULTS 
Synchronous Conversions 


Twenty-seven of the 32 patients underwent synchronous 
conversion of jejunoileal bypass to gastric bypass. There 
were four men and 23 women in this group. At the time of 
. conversion, they averaged 36 years of age (range, 22 to 51 
years) and weighed an average of 96.4 kg (range, 61.4 to 
183.2 kg) (Table 1). Conversion was undertaken an average 
of 50 months after the original jejunoileal bypass (range, 
15 to 87 months.) Diarrhea was the most frequent com- 
plaint that led to takedown of the jejunoileal bypass, and 
was noted to be moderately well controlled in 17 patients 
and poorly controlled in seven patients prior to conversion 
(Table 2). Fourteen patients had experienced failure of 
weight control manifest by weight gain prior to conver- 
sion. Another 12 patients showed persistent difficulty with 
electrolyte balance that required numerous hospital admis- 
sions. Six patients complained of polyarthralgia or exacer- 
bation of arthritis. Socially unacceptable problems with 
excess flatus and odor were noted in five patients. Anal 
disease complicated the diarrhea in five patients. Five 
patients complained of easy fatigability and two patients 









Preoperative weight, kg, 
average/range 
Interval between 
procedures, mo, 
average/range 


142.4/113.6-213.6 





*J-I indicates jejunoileal. 


Diarrhea 

Flatus 

Electrolyte imbalance 
Fatigability 

Anal disease 
Nephrolithiasis 
Polyarthralgias 
Hepatic dysfunction 
Hepatic failure 


* J-l indicates jejunoileal. 
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Table 1.—Demographic Data on Conversion Patients 


Jejunoileal Synchronous n 
Bypass Conversions J-I* Takedown Gastric Bypass 
Sex, M/F 5/27 4/23 1/4 1/4 


96.4/61.4-183.2 





50/15-87 





Table 2.—Indications for Operation 


Jejunoileal Bypass Synchronous Conversions J-I* Takedown Gastric Bypass 
No. of patients 32 27 5 5 
Weight control 32 14 0 0 
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had recurrent renal stones. Only three patients in this 
group had mild hepatic dysfunction manifest by persis- 
tently elevated levels of liver enzymes without jaundiee. 
There were 75 problems associated with jejunoileal bypass 
identified in these 27 patients. 

After the conversion procedure, there were eight early 
complications identified in seven patients. Wound infec- 
tion developed in four and pneumonia in one. An anasto- 
motie leak from the gastrojejunostomy occurred in two 
patients and required reoperation and drainage of the 
resultant subphrenic abscess. One patient had a profound 
ileus after conversion and underwent reoperation with the 
finding of a single area of small-bowel infarction treated 
by resection. There were no operative deaths in these 27 
patients. 

There were nine late complications identified in five 
patients in the synchronous conversion group. Technical 
failure of the gastric bypass was seen ir four patients, 
including staple line disruption in one patient, proximal 
pouch dilation in two patients, anc dilation of the gastro- 
jejunal anastomosis in one patient. Technical failure was 
marked by weight gain and required revision of the gastric 
bypass in these four patients to reestablish weight control. 
Other late complications included development of an anas- 
tomotie uleer in one patient, development of a ventral 
hernia in one patient, and anemia in one patient. Two 
patients complained of weakness without objective find- 
ings. Nineteen (70%) of the 27 patients in the synchronous 


Asynchronous Conversions 

















76.8/45.5-111.4 121.8/90.8-134.1 





25/8-60 19/8-36 





Asynchronous Conversions 
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conversion grap experienced no complications and had a 
satisfactory early and late postoperative course. 

eit three manths after successful conversion to gastric 
Woass, 17 patents had lost an average of 11.8 kg (range, 
—218 to + 3.2 xg) (Table 3). After six months, 15 patients 
had lost ar average of 10.9 kg (range, —27.3 to +5.9 kg), 
altnough two »atients had gained 3.2 and 5.9 kg, respec- 
tively, aboe their preconversion weights. Eight patients 
haze been “ollewed up for one year after conversion and 
have lost an a-erage of 13.6 kg (range, —28.2 to +3.2 kg), 
wi-h one patient having gained 3.2 kg over the preconver- 
sim weight. Two patients have lost 20 and 223 kg, 
respectively, Æter conversion to gastric bypass and one 
paent fobow*d up for three years after conversion has 
lost 25.9 kg Of the 27 patients who underwent synchronous 
conversion from jejunoileal to gastric bypass, 24 (88%) have 
had satisfacto-y weight control (Fig 3). 

Two other coservations were made in the synchronous 
eonversion grcup. Of the 14 patients who had experienced 
weight gai peior to conversion, four were noted to have 
dramatic d'laton and elongation of the jejunal segment of 
them jejumileal bypass. In one patient who had had a 
25-em jejunal segment fashioned at the time of end-to-end 
lemmoileal bypass, the segment elongated to 90 em at the 
ine of corversion 30 months later. Of the 32 patients, 27 
ìad a normal gallbladder present at the time of jejunoileal 
dypass; 18 (67%) had cholelithiasis and required either a 
separate ooerztion prior to conversion (nine patients) or 
tholecystectomy at the time of conversion (nine 
patients). 


Asynchronous Conversions 


‘ive patens underwent takedown of their jejunoileal 
)ypass as 2 simgle procedure. There were four women and 
m» man. The entire group averaged 76.8 kg prior to 
akedown ef tneir jejunoileal bypass (range, 45.5 to 111.4 
49 (Table 1) The interval from jejunoileal bypass to 
akedown zveraged 25 months (range, eight to 60 months) 
or :hese five patients. Hepatic failure marked by progres- 


Table 3 —Weight Control After Synchronous Conversion 
of junoileal Bypass to Gastric Bypass 


No. of 
Patients Average/Range 

‘Preoperative weight, kg 27 95.4/61-158 
Postoperative change, kg 

3 mo 17 —12/—27 - —4 

6 mo 15 —11/—27- + 6* 

1 yr 3 —14/—28- + 47 

2 yr 2 —20/—23 - —17 

3 yr 1 —25/... 


“Two patients gained 2 and 5 kg, respectively, above their preconversion 
fechts. 
fOne patiest ge ned 3 kg above the preconversion weight. 


Fig 3.—Patte«n of weight loss after synchronous conversion of 
jejunoileal (Jl) bypass to gastric bypass or asynchronous take- 
Gown of Bjuroileal bypass with sudsequent conversion to gastric 


bypass arter weight gain. 
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sive jaundice and rising levels of liver enzymes was the 
primary indication for reestablishing GI continuity in one 
patient. Two patients had recurrent renal stones and two 
patients had uncontrollable diarrhea with electrolyte 
imbalance as indications for jejunoileal bypass takedown. 

Postoperative weight gain was dramatic im these 
patients. Their average weight at the time of gastric 
bypass 19 months later (range, eight to 36 months) was 
121.8 kg (range, 90.8 to 134.1 kg), representing an average 
weight gain of nearly 3 kg/mo. All five of these patients 
have lost weight after gastric bypass, the average loss 
after three months being 17.7 kg (range, 4.1 to 31.8 kg). 
One woman who was followed up for six months lost 32.3 
kg; another woman followed up for one year lost 31.4 kg. 
There were no operative complications identified in these 
five patients. 
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COMMENT 


Although the current trend in the operative manage- 
ment of patients with morbid obesity is toward preferen- 
tial use of the gastric bypass, a number of surgeons 
continue to perform the jejunoileal bypass. In addition, 
many small-bowel bypasses were performed prior to the 
widespread recognition of the adverse sequelae.of the 
procedure. Therefore, a number of patients are livimg with 
a jejunoileal bypass in place, and if complications develop ; 
may require its dismantling in the future. Our simple * 
operation for the single-stage conversion of jejunoileal K, 
bypass to gastric bypass allows continued weight control 
while avoiding the complications associated with small- 
bowel bypass. 





. The indications for taking down the jejunoileal bypass d 
include (1) diarrhea, (2) failure of weight control, (3) E 
electrolyte imbalance, (4) excess flatus, (5) anal disease, (6) I" 


easy fatigability, (7) polyarthralgia, and (8) nephrolithia- 
sis. Liver failure or severe hepatic dysfunction is an 
indication for dismantling the jejunoileal bypass, but 
conversion to a gastric bypass should not be undertaken at 
the same time. 
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Like liver disease, nephrolithiasis and polyarthralgia are 
specific complications of the jejunoileal bypass. Nephroli- 
thiasis occurs because ileal malabsorption leads to 
increased levels of bile salts bathing the colonic mucosa.’ 
This, in turn, damages the mucosa so that there is 
increased absorption of oxalate via the colon, which leads to 
hyperoxaluria and calcium oxalate stones.*'^ Although the 
problem can be lessened and even eliminated by an oxa- 
late-free diet, it is unlikely that these persons will stay on 
such a restrictive food intake. Moreover, E. J. Drenick, MD, 
in a letter (Oct 10, 1980) pointed out that renal damage 
after jejunoileal bypass may involve more than just the 
development of nephrolithiasis. Thus, any patient in whom 
renal dysfunction develops should be considered a candi- 
date for the conversion procedure. 

Polyarthropathy occurred in four patients in this series. 
It was not the major reason for dismantling the small- 
bowel bypass, because it was not a terribly disabling 
symptom. However, it has been cited as a significant 
complication in some patients after a jejunoileal bypass 
and has been a reason for taking down the jejunoileal 
bypass in several reported instances.* The exact cause of 
the arthropathy is not known, although it may be due to an 
immunologie phenomenon secondary to excess absorption 
of bacteria or bacterial products from the bypassed seg- 
ment of bowel. 

The fate of patients who undergo simple dismantling of 
their jejunoileal bypass with reestablishment of small- 
bowel continuity is predictable. All of the patients in this 
series and most of those described in the literature have 
shown rapid weight gain approaching their prebypass 


weight after takedown of the small-bowel bypass.*^'* The 


five patients in this series gained an average of nearly 3 
kg/mo. If the problems of morbid obesity are to be avoided 
in these patients, a means of continued weight control is 
imperative. Since the small-bowel bypass produces compli- 
cations that require intervention, it does not seem reason- 
able simply to modify the small-bowel bypass as advocated 
by Cegielski et al? However, conversion of jejunoileal 
bypass to gastric bypass, as shown in this series, eliminates 
the metabolic consequences attendant to small-bowel 
bypass and continues weight control. In addition, use of the 
blind end of the bypassed jejunum for the Roux-en-Y 
construction of the gastric bypass makes the conversion 
simple. 

The results of the synchronous conversion from jejunoil- 
eal to gastric bypass have been quite satisfying. Although 
three patients required reoperation in the early postopera- 
tive period, two for anastomotic leaks and one for segmen- 
tal small-bowel infarction, there have been no operative 
deaths from the conversion procedure. Technical failures of 
the gastric bypass occurred in four patients and required 
operative revision to reestablish weight control. After 
establishment of a technically satisfactory gastric bypass, 
88% of the synchronous conversion group experienced some 
additional weight loss. Three patients in the synchronous- 
conversion group have gained minimal amounts of weight 
during the follow-up period, ranging from 3.2 to 5.9 kg. 

As noted with the five patients who underwent take- 
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down of their jejunoileal bypass as a single procedure in 
this series, patients with severe metabolie problems that 
cannot be corrected preoperatively may not be candidates 
for synchronous conversion. This seems to be particularly 
true of patients with severe liver failure in whom addition- 
al operating time poses substantial risk. Such patients may 
benefit from a staged conversion with gastric bypass 
performed after resolution of the metabolic problem. 

Patients who have undergone conversion, however, com- 
ment on the great relief they have experienced from the 
elimination of the diarrhea associated with small-bowel 
bypass. They also report improvement in the subjective 
sensations of greater energy and improved sense of well- 
being, in contrast to the easy fatigability experienced with 
small-bowel bypass. From this experience, we conclude 
that when takedown of a jejunoileal bypass is indicated, 
conversion to gastric bypass can be accomplished relatively 
safely, simply, and with gratifying results. 
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Editorial Comment 


This report presents a satisfactory solution to the problem of 
what to do with patients with intestinal bypass who have achieved 
significant weight reduction only at the expense of unsatisfactory 
side effects. However, as the authors concede, this is a lot of 
complex technical surgery to perform at one operation, and the 
surgeon ends up with four suture lines and a staple line to worry 
about after what must be several hours of work. Major postoper- 
ative complications are bound to occur, as happened in 25% of the 
synchronous group in this series. Perhaps a lesser approach would 
be to convert these patients to gastric stapling alone, a procedure 
that has protected several patients against short-term weight gain 
in our experience. However, whichever operation eventually 
becomes the procedure of choice, the authors are to be congratu- 
lated on leading the way in their heroic efforts to protect these 
tragic patients from themselves. 

HASTINGS K. WRIGHT, MD 
New Haven, Conn 
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Radiation-Induced Parotid Cancer 


Michael J. Walker, MD Prabir K Chaudhuri, MD; Donald C. Wood, MD; Tapas K. Das Gupta, MD, PhD 


€ A retrospecave aralysis of 72 cases of primary malignant 
turmers of the p. rotid gland treated at the University of Illinois 
Hospital, Checaco, from 1950 through 1978 revealed that six of 
these had deveicped from two to 24 years after irradiation of the 
hesc or neck =r vasious bemgn and malignant neoplastic 
conditions. at the time of irradiation, ages ranged from 7 to 73 
years; the sex cistribution was equal. From our findings and 
hose in 26 cases reported by various other authors, the follow- 
ng criteria ase proposed for the designation of a parotid tumor as 
seing radiation nduced: (1) well-documented radiation expo- 
sure: (2) por of rradiation must incorporate the gland in which 
he cancer subsequen'ly arises; (3) exposure to a minimum of 
306 sads; and (4 minimum laten period of two years. In view of 
he widespread sse in he past cf head and neck irradiation for 
vemign neopsasic disease, the surgeon should be aware of this 
)ossible link wit» parotid gland *umor. 

(Asch Surg 19-1;116 329-331) 


K associaticn between radiation of the head and neck 
region in *hildren and th» subsequent development of 
thyroid caneer is wel documented.'* However, the role of 
radiation ir saivary gland neoplasia is not so well recog- 
1ized. We aerein evaluate the radiation-induced parotid 
aremomas treated m our institution and briefly review 
che literature. 


PATIENTS AND METHODS 


Seventy-two patients with primary malignant neoplasms of the 
arstid glanc weve treated at the University of Illinois Hospital, 
thieago, betwees 1950 and 1973. Only patients with parotid 


Aceepted for-pul»seation Sept 26, 1950. 

From the Dwisian of Sargical Oncology, Abraham Lincoln School of 
fedic ne, Universit- of Illisois Medica. Center; Cook County Hospital; and 
he Veterans A&dmi- istratien West Si Hospital, Chicago. 

Reprint requests to Diwision of Surgical Oncology, 840 S Wood St, 
;^hiexzo, IL 60€12 ( 3r Chaudhuri). 
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tumors with a definite history of radiation therapy, in whom the 
dosages and portals of radiation were documented and in whom 
there was histologic proof of malignant neoplasms, were selécted 
for this study. With these criteria as the basis for selection, we 
found six eases of malignant tumor of the parotid gland following 
head and neck irradiation. 


RESULTS 


Table 1 gives the pertinent data on these six patients. In 
all six, the parotid cancer developed on the side of the face 
incorporated within the portal of radiation therapy. The 
amount of radiation varied from 500 to 5,400 rads, the 
mean dose being 3,820 rads. The mean latent period 
between radiation exposure and the development of cancer 
was nine years, the range two to 24 years. Three of the six 
patients received radiation for benign conditions: a glomus 
tumor of the middle ear, tonsillitis, and arthritis of the 
temporomandibular joint. The remaining three patients 
were irradiated for preexisting malignant tumors, ramely, 
a sweat gland carcinoma of the supraorbital region, a basal 
cell carcinoma of the temporal region, and a Hodgkin's 
lymphoma of the high cervical lymph node. 

Four of the patients were under 34 years of age; the sex 
distribution was equal. Histologically, the parotid eancers 
consisted of two malignant mixed, two mucoepidermoid, 
and one each of anaplastic and adenoid cystic carcinoma. 
Two of the six patients had regional node metastases at the 
time of initial observation, and in two patients, nodal 
metastases subsequently developed in the ipsilateral area 
of the neck. There was local recurrence in three patients, 
which was successfully treated in one. 

Of the four patients eligible for five-year follow-up 
study, two died within a year after initial therapy, with 
evidence of distant metastases; two were alive and well six 
and 11 years, respectively, after initial therapy. The two 
patients not eligible for five-year follow-up study were 
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alive and without any evidence of disease four and 1% 
years, respectively, after initial therapy. 


COMMENT 


During the past two decades, salivary gland neoplasia, 
both benign and malignant, following radiation exposure 
has been reported sporadically.**** We present a series 
of six proven cases of malignant tumor of the parotid gland 
that occurred after radiation to the head and neck 
region. 

The majority of evidence linking radiation exposure 
with neoplasms of the parotid gland comes from studies of 
the Atom Bomb Casualty Commission.'^'"'!* Steer,* in 
1971, reported a significant association between malignant 
neoplasms and high-dose radiation exposure. Belsky et al" 
showed a significant correlation between the development 
of malignant salivary gland neoplasms and exposure to 
doses of over 300 rads. The remainder of the evidence 
comes from periodic case reports of salivary gland neo- 
plasms occurring after irradiation for benign condi- 
tions.?^*:?5* To our knowledge, 26 cases of radiation- 
induced parotid cancers have been reported prior to this 
report. Table 2 presents a clinical summary of these 
cases. 

To date, no criteria have been set to designate a partic- 










Patient No./Sex/ Dose, 
Age When Irradiated, yr Diagnosis Rads 
1/M/7% Hodgkin's disease 2,700 

2/M/31 Basal cell carcinoma 5,400 

3/F/32 Arthritis 500 
4/M/73 Sweat gland carcinoma 5,100 
5/F/48 Glomus tumor 5, = 








Table 1.—Radiation History of Six Patients With Subsequent Parotid Tumors 


Latent 
Portal Period, yr Histologic Type 
R cervical area T Mucoepidermoid 
R temporal area Mixed malignant 
R temporomandibular : Cystic adenocarcinoma 


L supraorbital 
R ear 


6/F/9 Hypertrophied tonsils Tonsillar pillars Mucoepidermoid 


Table 2.—Summary of Published Cases of Parotid Cancers Secondary to Therapeutic Radiation 


ular salivary gland neoplasm as radiation induced, 
although it has been suggested that the presence of 
radiation dermatitis or skin changes can be presumed to ke 
criteria for diagnosing radiation-induced salivary glantl 
neoplasms.? However, the carcinogenic effect of radiation 
exposure, even in doses that do not induce obvious histo- 
logic changes, has been recognized, and we do not think 
that this specific criterion is necessary. Therefore, based 
on this study and the published reports, we propose the 
following criteria for designation of a salivary gland tumor 
as radiation induced: (1) well-documented radiation expo- 
sure; (2) portal of radiation must incorporete the gland in 
which the cancer subsequently arises; (3) exposure to a 
minimum of 300 rads; and (4) minimum latent period of 
two years. 

The latent period usually depends on the type of radia- 
tion, dose level, fractions, and the type of tissue involved. A 
study of patients who received radiation therapy for 
ankylosing spondylitis showed no significant increase in 
incidence of radiation-induced leukemia in the first two 
years following radiation. After two years, however, the 
incidence was higher for several years.'® For glandular 
tissue the latent period probably is longer, since all the 
cases of radiation-linked parotid cancers reviewed, as well 
as our own, occurred at least two years after initial 
radiation exposure. 


joint 
Anaplastic 
Mixed malignant 















Patient No./Sex/ Age When Dose, Latent 
Source, yr Age at Diagnosis, yr Irradiated Indication Rads Period, yr Histologic Type 
Saenger et al, 1960 1/F/8 1 yr Adenoids 600 7 Mucoepidermoid 
Toyooka et al, 1963 2/M/15 4 wk Thymic enlargement A 15 Adenolymphoma 
3/M/20 4 mo Thymic enlargement 468 ma Malignant mixed 
4/M/21 1 day Thymic enlargement 468 Malignant mixed 
Ju,” 1968 —_— 41 yr Herpes simplex Mucoepidermoid 
Modan et al;? 1974* OW ds. 
Shore et al,'^ 1976 10/.. ^ 9 yr Tinea capitis ad 16 Acinar cell 
Southwick,’ 1977* IANI 74... 
Swelstad et al,” 1978 ES 35 yr Recurrent sore throat 35 32 Mucoepidermoid 
15/F/42 38 yr Impetigo cen 4 Malignant mixed 
16/F/70 44 yr Nodular goiter Ave 26 Adenocarcinoma 
17/F/22 19 yr Hodgkin's disease ese 3 Squamous cell 
18/F/48 15 yr Acne ON 33 Mucoepidermoid 
19/M/38 30 yr Tonsillitis at 8 Low-grade papillary 
Rice et al, 1976 a 16 yr Acne 6,000 21 Mucoepidermoid 
Schneider et al,'^ 1977* 21985/..,/:.. 
Smith and Levitt,’ 1974 26/ 23 5-10 yr Ear problems 32-37 Mucoepidermoid 





*No details were given. 
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A retrospective analysis of our patients shows an 8% 
incidence of radietion-induced parotid carcinoma. We 
pelieve that = more detailed history of radiation exposure 
‘im other casesof parotid tumors will probably show that the 
incidence noted in cur series is valid and does not represent 
a skewed result. Our data wculd suggest that, as in thyroid 
cancer, radia ion phys an important role in the epidemiol- 


ogy of parotid cancer. However, once the malignant tumor 
is induced, the natural history is similar to that of sporadic 
cases. 


This study was supported by the Clinical Cancer Education Program, 
grant CA-17954, of the National Cancer Institute, National Institutes of 
Health. 
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| 00  FULYULYVULM. AVID SUTURE 
SYNTHETIC, ABSORBABLE USP . 


Complete Product Information 


DESCRIPTION DEXON 'S" polyglycolic acid 
Suture —Synthetic, Absorbable, USP is a 
homopolymer of glycolic acid, constructed of 
filaments finer than in an original DEXON Suture 
to provide optimal handling properties. The ® 
sutures are sterile, inert, noncollagenous, 
nonantigenic, nonpyrogenic, and flexible. The 
braided and monofilament sutures are colored 
green to enhance visibility in tissue. The braided 
suture is also available undyed with a natural 
beige color. They are uniform in size and tensile 
strength, but are smaller in diameter than other 
Absorbable Surgical Sutures of equivalent tensile 
strength. 


ACTIONS When DEXON "S" Sutures are 
placed in tissues a minimal tissue reaction 
occurs, which is followed by a microscopic layer 
of fibrous connective tissue which grows into the 
suture material. 


Absorption studies in animals show DEXON "S" 
Sutures to be equivalent to original DEXON 
Sutures. Studies in rabbits, revealed minimal 
absorption at 7 to 15 days, significant absorption 
at 30 days, and maximum resorption after 60 to 
90 days. 


Tensile strength, not being a function of the 
absorption rate, may vary from tissue to tissue, 
depending in part on the rate of hydrolysis. The 
early tensile strength of DEXON "S" Sutures are 
reported to be greater than that of comparable 
chromic catgut. In animal studies (subcutaneous 
tissue in rats) it has been shown that at two weeks 
post-implantation approximately 55% of the 
original tensile strength of DEXON "S" Sutures 
remains, while at three weeks approximately 20% 
of its original strength is retained. 


INDICATIONS DEXON “S” Sutures are 
indicated whenever absorbable sutures anc 
ligatures are employed. 


CONTRAINDICATIONS DEXON "S" Sutures 
are contraindicated where extended 
approximation of tissues under strain must be 
maintained. 


WARNINGS The safe use of this suture in 
neural tissue and in cardiovascular surgery has 
not been established. 


Under certain circumstances, notably orthopedic 
procedure, immobilization by external support 
may be employed at the discretion of the 
surgeon. 


Do not resterilize. Discard opened, unused 
sutures. 


PRECAUTIONS Acceptable surgical practice 
should be followed with respect to drainage and 
closure of infected wounds. 


Knot with DEXON "S" polyglycolic acid Suture 
must be properly placed to be secure. Therefore, 
place first throw in precise position for final knot, 
using a double loop; tie second throw square 
using horizontal tension; additional throws may 
be used as desired. 


Skin sutures which remair in place for periods of 
longer than seven days may cause localized 
topical irritation and the extended portion of 
suture may be snipped off after five to seven 
days, as indicated. 


ADVERSE REACTIONS Those reactions that 
have been reported include tissue reaction or 
inflammation, fibrous or cranulation tissue, 
bleeding, wound separaticn in the eye and 
accumulation of fluid around subcuticular 
stitches. 


DOSAGE AND ADMINISTRATION Use as 
required. 


HOW SUPPLIED  Suture sizes 8-0 braided 
through 2 braided dyed green and 7-0 braided 
through 2 braided natural beige. Supplied in cut 
lengths or ligatng reels, non-needled or affixed to 
the various Davis + Geck ATRAUMATIC* needles 
or D-TACH* removable needles USP in one, two 
and three dozen packages. DEXON "S" Suture, 
monofilament, dyed green, is available in size 9-0 
in a variety of lengths with needles in one dozen 
packages. DM—11 
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Regeneration of Splenic Autotransplants 
in Suckling and Adult Rats _ 


Karen F. Kova. s, MD* Vicente J. Caride, MD; Robert J. Touloukian, MD 


® Homocenzes of splenic tissue were autotransplanted within 
the peritoneal -awity ef suckling and adult Sprague-Dawley rats 
after total splenectomy. All suckling animals had multiple regen- 
erated splenic saodules when killed four months later, but in only 
55% was spleric tissue visible by technetium Tc 99m sulfur 
colloid scan. Solenic tissue wes recovered in one of ten adult 
arimals, but the module was nct visible by scan. The results of 
this study impl- tmat revasculasization of autotransplants might 
be more suzce-stul ir a growing than in a mature host. Nuclear 
scans, altheugs esefal, do not always visualize small regener- 
ated splenic avtotansplants. 

(Arch Suag 198 ;115:335-336) 


resent«da» iaterest in the spleen's role in host defense 
mechanisms had its origins in King and Shumacher’s 
observation! 5f overwhelming postsplenectomy sepsis 
(OPSI) in the »ediatric population. Recent reports indicate 
that the rak əf OPSI is increased after splenectomy for 
trauma, ard a te7na.ives tc snlenectomy have been sought. 
Repair by sp=rmrrhaphy,* local control with hemostatic 
substances (ez, mierofibnrllar collagen hemostat [Avi- 
tene] au otrarsplentatioan,*? and nonoperative manage- 
ment’ have allbeen advocazed. The phenomenon of spleno- 
sis is a wel-reeagniged occurrence in children after sple- 
neetomy’ and ean also be accomplished by heterotopic 
sp-enic autotrzn:plantatior in experimental subjects.* 
Jsing a "at nedel the present study was undertaken to 
de-ermine if there was a difference in the ability of the 
adalt and sucklmg rat tc regenerate autotransplanted 
splenic tissue aad if that regenerated tissue could be 
demonstra-ed Dy nuzlear seans. 


MATERIALS AND METHODS 


Suckling 2l-dey-eld 60 to 80 œ and 2-month-old (325 to 350 g) 
maie Sprague-D«w-ey rats were divided into four groups: control 
suckling (greup 1). ausotransplaated suckling (group 2), control 
adult (group-3), and auzotransplanted adult (group 4). 

Using lighz arssthes:a with ether, a midline abdominal incision 
was made. Ir theeontrds, grou»s 1 and 3, the abdomen was merely 
closed in tw» la: ers using running 3-0 artificial silk (Dermalon) 
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sutures. In groups 2 and 4, splenectomy was performed by ligating 
the splenie vessels using 5-0 silk ties. Approximately 100 mg of 
splenic tissue was prepared for autotransplantation in each suck- 
ling animal and 200 mg in each adult, both figures representing 
25% of the normal total splenic mass for the respective age group. 
The tissue was homogenized into 1.0-mm fragments in 1.0 mL of 
cold saline solution and promptly reimplanted into the peritoneal 
cavity by injection through a No. 16 blunt needle. The abdomen 
was then closed in two layers using running 3-0 artificial silk 
sutures. 

The animals were studied for four months after splenectomy 
and autotransplantation. One hour after parenteral administra- 
tion of 0.2 mL of technetium Tc 99m sulfur colloid via the dorsal 
tail vein, the animals were killed with ether. Liver-spleen scans 
were then performed in the anterior, lateral, and left oblique 
positions. Autopsies were performed on all of the animals. The 
location of the splenie tissue was noted and correlated with the 
liver-spleen scan findings. The splenic tissue was weighed and 
then underwent routine histology examination. 


RESULTS 


A liver-spleen scan was positive when nonhepatie uptake 
of technetium Tc 99m sulfur colloid was noted in any of the 
three scan projections. The spleen was clearly visualized in 
all normal suckling rats, and in half of the adult animals, all 
of which had much larger livers that tended to obscure the 
splenic image. Six of the 11 animals in group 2 had visible 
splenic tissue, whereas none was seen in the adult groups 
(Table 1). 

The intact spleen in group 1 varied in size from 0.720 to 
0.956 g, and from 0.515 to 0.726 g in adult animals. All 11 of 
the group 2 rats had recoverable splenic tissue that ranged 
in weight from 0.015 to 0.130 g (mean, 0.068 g), whereas 
only five of ten group 4 rats had visible splenic tissue. In 
four of the animals, the recovered tissue was in tiny 
fragments that weighed 0.001 g each, whereas the fifth had 
a more identifiable splenic nodule that weighed 0.020 g 
(Table 2). The autotransplanted splenic nodules were red, 
and varied in number and location within the peritoneum. 
In several animals only a solitary fragment was visible. 

The recovered splenic tissue seen in four of five adults 


appeared as streaks, speckled and pale, and with no firm 


vascular attachments. The one adult with recognizable 
splenic tissue in group 4 had a 3-mm, 0.020-g fragment that 
was located along the left lateral abdominal wall, was red, 
and had vascular attachments. Routine hematoxylin-eosin 
histology examination of the recovered fragments from 


Autotransplants—Kovacs et al 335 





> mudo zkE- "ul 









Table 1.—Uptake of Technetium Tc 99m Sulfur Colloid in 
Suckling and Adult Rats After Splenic Autotransplantation 










No. Per No. With 
Group Group Scans Positive /96 


1—Control suckling 6 6/100 


2—Autotransplant 
suckling 6/55 


11 
3—Control adult 10 5/50 


4—Autotransplant 
adult 10 0/0 


Table 2.—Recovery Rate and Weights of Splenic Tissue in 
Suckling and Adult Rats After Splenic Autotransplantation 












No. of 
Animals 
With 
Recoverable 
Tissue 


Mean Weight 
of Tissue, g/ 
Range, g 


1—Control 
suckling 6 


0.807/0.720-0.956 


2—Autotransplant 
suckling 11 11 0.068/0.015-0.130 


3—Control adult 10 10 0.621/0.515-0.726 


4—Autotransplant 


adult 10 1 0.001/0.001 





the suckling animals showed characteristics of viable 
regenerated splenic tissue. The 3-mm fragment from the 
one adult with regenerated splenic tissue had a similar 
appearance. The tissue from the four other adult animals 
was insufficient for fixation. 


COMMENT 


The results of this study show that the adult rat has a 
limited ability to regenerate homogenized splenic tissue 
implanted within the abdomen in a random fashion when 
compared with suckling rats, who were found to have a 
100% recovery rate of regenerated splenic tissue. The poor 
correlation between the scans and the anatomic findings 
can be explained in part by the superimposition of the 
large liver image over the splenic image and the relatively 
small size of the regenerated splenic nodules in the auto- 
transplanted group. Homogenates rather than slices of 
splenic tissue were used in this study, since a previous 
report from our institution’ suggested a high rate of 
inadvertent but successful implantation of splenic cells in 
children having had total splenectomy for trauma. In that 
study, 18 of 22 children who had had emergency splenecto- 
my had a low percentage of “pitted” RBCs in their blood, 
which suggests a return of splenic function that was 
subsequently confirmed by demonstrating multiple nod- 
ules of recurrent splenic tissue on nuclear scan. 

There is increasing evidence that the degree of splenic 
regeneration is largely dependent on the age of the 
recipient and the local blood supply. Animals undergoing 
partial splenectomy with preservation of a portion of the 
hilar blood supply exhibit a return of splenic weight and 
scan appearance to normal within two months of injury." 
On the other hand, splenic autotransplants have a limited 
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ability to regenerate, regardless of the amount of splenic 
tissue implanted.** Tavassoli et al'" showed that surviving 
splenic autotransplants derived from slices of implanteg 
splenic tissue first undergo a peripheral zone of ischemif 
necrosis, with eventual regeneration of the central core of 
cells. Presumably, splenic homogenates revascularize after 
nests of cells adhere to peritoneal or serosal surfaces. Some 
degree of protection against superimposed infection is 
afforded by these splenic autotransplants in animal 
studies, but is never normal. Bacterial bloodstream clear- 
ance and survival to pneumococcal challenge is superior 
when the organisms are inoculated by aerosolized suspen- 
sion" than by the intravenous route.'^ 

The limited capability for heterotopic splenic autotrans- 
plantation in the mature host has also been suggested by 
studies of adults having an assay of RBCs that contain 
intracellular vacuoles after splenectomy for trauma." In 
splenectomized adults, vacuolated RBCs averaged 
29.0% + 1% of all cells in their blood, whereas controls 
averaged 0.02% + 0.02% (SE). A technetium scan showed 
one accessory spleen in 17 patients examined. In children 
who had had splenectomy for trauma, a significantly lower 
percentage of RBCs with vacuoles was observed. The 
difference in age appears to be the sole factor distinguish- 
ing the groups, and is important since the host “need” for 
the spleen apparently diminishes with advancing age, 
reflecting the loss of an internal stimulus to regenerating 
autotransplanted splenic tissue. 

These results of our experimental study suggest that the 
revascularization and survival of splenic autotransplants 
might be more successful in a growing rather than mature 
host. The conclusions imply that use of splenic autotrans- 
plantation requires further validation in humans. 
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NON-ADDICTING ANALGESIC* 


... comprehensive because of its broad 
use in mild to moderately severe pain. 


Evaluated in over 4,400 patients. 
Well tolerated in short- and long-termt use. 


In postsurgical pain: 

“,..the non-narcotic analgesic zomepirac adminis- 
tered in repeated doses is well tolerated and 
effective..."' in mild to moderately severe postop- 
erative pain. 





*ZOMAX is a nonsteroidal, anti-inflammatory agent which has been developed 
as an analgesic. It also possesses antipyretic activity. 


TUse with caution in patients treated for longer than 6 months 
(see warnings and precautions). 
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Comparative pain relief 
Response from postsurgical patients after 

a single dose of ZOMAX (zomepirac sodium) 
or placebo 


RELIEF" 


"SOME 
PAIN 
RELIEF" 


RELIEF" 


"NO 
PAIN 
RELIEF" 





Hours Ne 1 2 3 4 5 6 


Combined data from four sincle-dose studies 
encompassing 123 patients. In three of the studies, 
91 patients were evaluated for 6 hours. 

In the fourth study, 32 patients were evaluated 
for 4 hours. 


painful musculoskeletal No evidence of addiction 
sorders: potential 


MAX '...will provide a sigr ificant contribution -... abrupt change from oral zomepirac to 

he multifaceced therapeutic approach aspirin demonstrated no evidence of withdrawal 

ured for opimur management of patients symptoms."4 

h chronic! arthopedic pain."* "...no evidence of development of tolerance 
during extended therapy [one year] with 
zomepirac. ^ 
Low incidence of 


side effects 


The most frequently reported side effects were 
gastrointestinal. The most common of these 
was nausea. Urinary tract signs and symptoms 
were more frequent in ZOMAX-treated 
patients than in aspirin patients. ZOMAX 
should be given under close supervision to 
patients with a history of upper gastro- 
intestinal tract or renal disease, or for 

those treated for longer than six months 

(see warnings and precautions). 


pain^ulsprains,strains, | Distinctive tablet 













actures: New ZOMAX is unlike any analgesic 
BE 4 you ve prescribed...and so is 

from the standpoint of both effectiveness the shape of its tablet. Patients 

tolerability, zameoirac is a useful alternative are unlikely to mistake it for 

ting aralcesic agents fcr the manage- any other medication they may 

"bof acute o-thopedic pain."? be taking concomitantly. 
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sodium) is indicated for the relief of mild to moderately 
severe pain. 
CONTRAINDICATIONS: In patients who have previously 
exhibited intolerance to it; in patients in whom aspirin and 
other nonsteroidal, anti-inflammatory drugs induce bron- 
chospasm, rhinitis, urticaria, or other sensitivity reactions. 
WARNINGS: Give under close supervision to patients 
with a history of upper gastrointestinal tract disease 

and only after consulting the ADVERSE REACTIONS sec- 
tion. Peptic ulceration and gastrointestinal bleeding, 
sometimes severe, have been reported. 

In clinical studies in patients receiving long-term 
zomepirac sodium treatment for up to 2 years, 
peptic ulcers were reported at an incidence of 
almost one percent. Gastrointestinal bleeding 
without evidence of peptic ulceration has 
been reported at an incidence of about 3 
per 1000. 

Because of animal tumorigenicity 
findings (see PRECAUTIONS, Car- 
cinogenesis section) and the possi- 
bility of adverse effects on the urinary 
tract from prolonged use in humans (see 3 T 
PRECAUTIONS), ‘caution should be exer- i 


E. 


cised in considering ZOMAX for chronic use. SR 
PRECAUTIONS. 


General: in a 6-month clinical trial, 
urinary tract signs and symptoms of dysuria, cystitis, uri- 
nary frequency, hematuria, pyuria, and urinary tract infec- 
tion appeared at a greater incidence in the ZOMAX 
patients (6.8%) than in aspirin patients (1.4%). The proba- 
bility that the difference observed in these two incidence 
rates is due to chance alone is 0.03. Although the cause 
of these signs and symptoms and their causal relation- 
ship to zomepirac sodium have not been adequately 
established, use with caution in patients treated for longer 
than 6 months. (Also see next paragraph for long-term 


monkeys, there were occurrences of multifocal chronic 
nephritis characterized by interstitial scarring in monkeys 
receiving 40 mg/kg/day of zomepirac sodium, and milder 
interstitial nephritis and edema after 20 mg/kg/day. 
Nephrotoxicity was not observed in monkeys given 10 
mg/kg/day for 1 year. 

As with other drugs which inhibit prostaglandin biosyn- 
thesis, elevations of BUN and serum creatinine have been 
reported. Therefore, periodic kidney function tests are 
recommended for those patients undergoing long-term 
treatment. Since zomepirac is eliminated primarily by the 
kidneys, patients with impaired renal function should be 
Ses eC 


Mid peripheral edema has been reported in some 
patients receiving long-term therapy. Therefore, use with 
caution in patients with fluid retention, hypertension, and 
heart failure. 

ZOMAX, like aspirin, inhibits platelet function and pro- 
longs bleeding time; therefore, patients who have coagu- 
lation disorders should be carefully observed when 
ZOMAX tablets are administered. 

Because of ocular changes observed in animals with 
other nonsteroidal anti-inflammatory drugs, it is recom- 
mended that ophthalmologic examinations be carried out 
if visual symptoms develop. 

The antipyretic and anti-inflammatory activity of ZOMAX 
may reduce fever ar inflammation, thus diminishing their 
utility as diagnostic :'cns in detecting complications of 
presumed non-infect.ous non-inflammatory painful 








conditions. 

DRUG INTERACTIONS: 
The in vitro binding of zomepirac to 
human plasma proteins is decreased by sali- 

cylate at salicylate concentrations as low as 5 

mcg/ml, and the decrease is concentration dependent. 
In vitro studies indicated that at therapeutic concentra- 
tions of salicylates, the binding of zomepirac was 
reduced from approximately 9896 to 96-93%. Since there 
have been no controlled clinical trials to demonstrate 
whether or not there is any beneficial effect or harmful 
interaction with the use of ZOMAX (zomepirac sodium) in 
conjunction with aspirin, the combination is not recom- 


mended. 

CARCINOGENESIS, AND IMPAIR- 
MENT OF FERTILITY: in two 2-year studies in rats at 
doses up to 7.5 mg/kg/day (approximately the human 
dose in mg/kg). the incidence of adrenal tumors was 
increased. In two 18-month studies in mice at doses up to 
10 mg/kg/day, zomepirac sodium did not show evidence 
of 





Reproductive studies revealed no impairment of fertility 
in animals, but zomepirac sodium did have an effect on 
parturition. 
PREGNANCY AND NURSING MOTHERS: Because of 
the animal tumorigenicity findings (see PRECAUTIONS, 
Carcinogenesis section) ZOMAX is not recommended 
during pregnancy or for treatment of nursing mothers. 
PEDIATRIC USE: ZOMAX is not recommended for use in 
children because of animal tumorigenicity findings (see 
PRECAUTIONS, Carcinogenesis section) and the possi- 
bility of adverse effects on the urinary tract from pro- 
longed use in humans (see PRECAUTIONS). 

ADVERSE REACTIONS: 

incidence Greater Than 1% 

The following adverse reactions occurred more frequently 
than 1 in 100 in the approximately 1000 patients receiving 
therapy of one week or longer. The incidence of adverse 
reactions for patients receiving short-term therapy was in 
nearly all cases substantially lower. 

Gastrointestinal: Nausea 1296 (696 in short-term ther- 
apy). gastrointestinal distress? diarrhea? abdominal pain? 
dyspepsia’ constipation’ flatulence? vomiting? gastritis, 
and anorexia. 

Central Nervous System: Dizziness? insomnia? drowsi- 
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Incidence Less Than T% 


eg - Urlicari 
- 4 Gastrointestinal: Peptic ulcer, gastrointestinal 
bleeding. 

Body as a Whole: Periorbital edema. 


oral dose of ZOMAX (zomepirac sodium) tablets is 
100 mg every 4 to 6 hours as required. In mild pain, 50 m 
(one-half tablet) every 4 to 6 hours may be adequate. 

In well-controlled studies, single doses larger than 
100 mg have not been more effective than 100 mg and an 
not recommended. ae eee 
have not been studied and are not recommended for 
even acute use. In treatment exceeding 3 menths dura- 
tion, doses greater than 400 mg per day have not been 
studied and are not recommended. 

Patients who receive long-te«m treatment should be 
periodically monitored (see PRECAUTIONS). Since ant- 
acids do not interfere with the 
ZOMAX may be administered with antacids (other than 
sodium bicarbonate) if gastrointestinal symptems occur. 

ZOMAX is not recommended for use in children (see 
PRECAUTIONS, Pediatric Use). 
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Retained Biliary Tract Stones 


Nonsurgicel Treatment With Capmul 8210, 


a New Chdesterol Gallstone Dissolution Agent - 


Eberhard Mack, MD; Fmmons M. Patzer, MS; Andrew B. Crummy, MD; Alan F. Hofmann, MD; Vigen K. Babayan, PhD 


@ The ability of Capmul 8270, a commercial solvent that 
predominantly -onsists of glyceryl 1-mono-octanoate, to dis- 
solve retained common duct stenes by direct infusion into the 
T-tube was tested n 29 patients with a total of 43 stones. Of 19 
patients who completed their infusion, stone disappearance was 
observed in 15, givinc a success rate of 79%. The dissolution 
time for a singlesstone averaged four days. A slight rise in serum 
alkaline phospEatase and amylase levels occurred in some 
patients, and rapidly eturned to normal when treatment was 
concluded. Other side effects, such as nausea and vomiting, 
epigastric discam:ort, or diarrhea, occurred occasionally but 
were easily convolled medically. We believe that this agent is a 
useful adjunct ir the management of postoperative choledocho- 
lithiasis in the patient with an indwelling T-tube. 

(Arch Surg 1€31 11€341-344) 


IT corimon duct stomes are observed in 2% to 6% 
of all patents after chclecystectomy.' The manage- 
ment of these stones is complex, since their natural history 
as well as influence on biliary function is highly variable. 
Historically, tr»a:ment of the retained common duct stone 
involved obser~ation alone (since such stones may pass or 
dissolve sponteneousy)’ or ccmmon duct exploration. For 
patients in whom a T-tube was placed at surgery, a third 
alternative has been stone dissolution by infusion into the 
T-tube of a gallstone solvert.? This approach has been 
studied activel» ever the past 50 years, with a number of 
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agents being investigated. Organic solvents, such as chlo- 
roform or ether (which are excellent cholesterol solvents in 
vitro), had unacceptable side effects.’ More recently, bile 
salt solutions, such as sodium cholate, have been used.’ But 
these, too, have proved to be only moderately effective in 
uncontrolled studies, and there have been continuing con- 
cerns about toxicity. Retained duct stones may also be 
extracted or erushed using mechanical approaches, and the 
success rate of such approaches is now quite high.* 

However, -in some patients, mechanical extraction is 
impossible because of stone size or location, and there 
continues to be a need for a truly effective gallstone 
solvent to be used in patients with retained duet stones and 
T-tube access to the biliary tree. 

Capmul 8210, a commercial solvent that consists predom- 
inantly of glyceryl 1-mono-octanoate, has been shown to be 
a good cholesterol solvent in vitro** (cholesterol solubility, 
11.7 g/dL) and to be quite safe when tested in a nonhuman 
primate model. Accordingly, we tested its efficacy for the 
dissolution of retained common duct stones in patients 
with indwelling T-tubes. 


SUBJECTS AND METHODS 


Capmul 8210 therapy was tested in 20 patients with a total of 43 
retained common duct stones. Twelve patients had single stones 
and eight patients had two to eight stones. 

Dissolution therapy was initiated, with informed patient con- 
sent, one month or more after common bile duct exploration and 
conducted under an investigational permit from the Food and 
Drug Administration. 

A pretreatment T-tube cholangiogram and blood sample for 
appropriate laboratory tests were obtained. An infusion catheter 
was passed through the T-tube tract, adjacent to the T-tube, and 
the tip placed in the common bile duct. This allowed infusion of 
Capmul 8210 while the T-tube was open and thus prevented 
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excessive increase in biliary tract pressure. Campul 8210 was 
infused at a constant rate, although the rate varied from patient to 
patient. The rate averaged 4 mL/hr (range, 3 to 12 mL/hr) and 
was chosen on the basis of common duct size and patency. In one 
patient, infusion was augmented with periodic aspiration of bile 
and manual instillation of the agent. Cholangiography and blood 
tests were performed daily or every other day. In five patients, 
residual gallstones were subsequently extracted using a Dormia 
basket aided by fluoroscopy. Changes in laboratory tests were 
assessed by comparing pretreatment to treatment values in each 
patient (autocorrelation). In addition, pretreatment to treatment 
blood values were grouped and compared using a statistical 
technique described for nonpaired samples." 


RESULTS 


Data are given in Table 1. In ten of 12 patients (83%), a 
single retained common duct stone dissolved completely 
with Capmul 8210. In the two patients in whom stones did 
not dissolve, stones were easily crushed and removed by 
the Dormia basket; the Capmul 8210 infusion may have 
contributed to the softening of the stone. Complete stone 


Table 1.—Individual Patient Data 


No. of 
Stones Capmul 8210 No. 
No. of Completely Infused of Stones 
Patient Stones Dissolved or Instilled, mL Extracted 


1 4 4 242 0 
1,005 
1,773 
238 
8,967 
2,638 
2,476 
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18 3 3 505 0 
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*Percent of patients showing increased level. 
+X (SD). 
ISignificant increase from pretreatment at the 9596 confidence level. 







dissolution with Capmul 8210 therapy alone was observed 
in three patients with three stones each, as well as in one 
patient with four stones. r 

Two patients, each with two stones, requested discontif- 
uance of the infusion so they could be discharged. Each had 
one stone completely dissolved and the other, which dimin- 
ished in size by Capmul 8210 infusion, was extracted. One 
patient with six stones had five dissolved with Capmul 8210 
therapy, but terminated the study prematurely. Another 
patient with eight large stones had four dissolved, one 
crushed with a basket, two removec via basket extraction, 
and the eighth reduced to 25% of its original size. Thus, 34 
of 43 stones (79%) in 20 patients were dissolved with 
Capmul 8210 therapy. Seven of the nine stones not com- 
pletely dissolved were removed or crushed with a basket. 

The duration of therapy for complete stone dissolution in 
patients with a single stone (excluding basket extraction 
cases) ranged from less than one day to 11 days, with a 
mean of four days. The duration o? therapy for complete 
stone dissolution in patients with multiple stones (exciud- 
ing basket extraction cases) ranged from two days to 26 
days (three stones), with a mean of nine days. 

The infusions were reasonably well tolerated, although 
nausea, vomiting, epigastric discomfort, and diarrhea were 
occasionally observed early in the course of therapy. These 
responded to treatment with antiemetics and analgesics or 
to temporary decrease in the infusion rate for several 
hours. 

Table 2 gives the results of laboratory tests in which 
pretreatment and treatment values were compared by 
patient (autocorrelation). Ten of 19 (52.6%) of the patients 
showed a transient increase in SGOT and alkaline phospha- 
tase levels, whereas bilirubin, cholesterol, and amylase 
levels increased in less than 50% of the patients (pretreat- 
ment values were unavailable for one patient). 

Table 2 also gives changes in laboratory test results for 
the patients as a group. A significant increase in alkaline 
phosphatase level was noted, but the mean increase was 
less than twofold. Amylase values obtained during treat- 
ment showed wide individual variation, but with a decreas- 
ing trend when compared with baseline values. One patient 
who received supplemental manua! Capmul 8210 instilla- 
tions initially exhibited extraordinarily high treatment 
amylase values, but these decreased later in the treatment 
period and returned to normal after stone dissolution. It 
should be noted that this patient was asymptomatic and 


Table 2.—Laboratory Data on Patients Receiving Capmul 8210 


Alkaline Total 
SGOT Phosphatase Bilirubin Cholesterol Amylase 
Autocorrelation* 
Both groups 52.6 52.6 47.4 44.4 44.4 
Group Comparisons; 
Pretreatment 64.6 (51.4) 164.5 (102.4) 1.6 (1.3) 187.9 (41.4) 66.8 (37.6) 
During treatment 64.5 (39.0) 236.5 (145.1)1 1.5.1.7) 186.6 (37.7) 89.8 (163.4), 58.7 (58.7)§ 


8Treatment amylase values were significantly affected by the patient receiving manual instillation, and the pooled data have been calculated both 
including and excluding his amylase values: 89.8 (169.4) represents inclusion and 58.7 (58.7) represents exclusion. 
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aremarkable in all other laboratory values at the time 
hat amylase walues as high as 1,500 IU/L were recorded. 
e comparison of pretreatment and treatment values of 
OT, bilirubin, and cholestercl showed no statistically 
iznificant change. 


COMMENT 


Our results _ndicate that Capmul 8210 infusion is useful 
or treatment of postoperative choledocholithiasis and are 
ragreement with several reeent reports.'*’ In any uncon- 
rolled study »f this type, stone disappearance may occur 
y simple flusaing, so that we cannot be certain that stone 
issolution occurred in every case. However, decrease in 





yrical sequence of dissolution. Top left, Preinfusion cholangio- 
ram (large store). Top right, Intermediate stage of dissolution 
stcne irregular and smaller). Eottom, Postdissolution normal 
hclangiogram. 
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stone size was clearly documented radiologically in 15 
patients. The Figure presents a typical sequence of prein- 
fusion (large stone), intermediate stage of dissolution 
(stone irregular and smaller), and postdissolution. 
Posttreatment blood values have shown complete regres- 
sion of any transient increases in SGOT, alkaline phospha- 
tase, and amylase levels. We observed no serious side 
effects in any of our patients, and we are aware of studies 
in more than 120 patients that gave similar efficacy (A. F. 
Hofmann, MD, written communication, Sept 23, 1980). To 
date, the only troublesome effects seem to be pain and 
diarrhea. However, in two patients, postbulbar duodenal 
ulceration has been observed'* and in animal studies 
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Capmul 8210 can be shown to alter the gastric mucosal 
permeability barrier. 

Other agents for stone dissolution have been used for 
decades. Strickler et al'* showed the best results with ether 
as the dissolution agent. They reported an 85% success rate, 
with an average dissolution time of 47 days. Acceptance of 
this technique was limited by the fact that ether vaporizes 
below body temperature and the instilled liquid expands to 
220 times its original volume in the gaseous state. Chloro- 
form is an excellent cholesterol gallstone solvent in vivo; 
however, the side effects include centrilobular hepatic 
necrosis, severe duodenal ulceration and hemorrhage, and 
even death." Heparin in normal saline solution has been 
said to be useful in stone dissolution.'*'* It has been 
postulated that its effects are from simple flushing, since 
in vitro gallstones do not dissolve in heparin. 

Bile salt solutions have also received widespread atten- 
tion as stone-dissolving agents. This may relate to the fact 
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that the earliest dissolution work used a mixture of bile 
salts™* and to the intrinsically appealing assumption that 
a natural substance should be nontoxic. Sodium cholate hes 
proved to be a moderately effective agent for the dissolu- 
tion of retained common bile duct stones; However, the 
toxic side effects observed in our nonhuman primate 
study” are alarming, and we see no justification for its 
continued usage when Capmul 8210 becomes available. 

The results from our clinical series with 20 patients are 
indeed encouraging. More trials under well-controlled con- 
ditions with this or similar solvents are indicated. Indeed, 
studies to dissolve gallstones within the gallbladder itself 
are in progress and may broaden the applicability of 
Capmul 8210 therapy to a purely endoscopic approach to 
gallbladder stones in selected patients. 


This investigation was supported by National Institutes of Health grants 
AM 19245 and AM 21506. 
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Clinica! Notes 


Mechanisms of Arterial Injuries Associated 
Wita Total Hip Replacement 


Johr C. Aus, MID; Car. E. Bredenberg, MD; David G. Murray, MD 


* Five cases ef arter al complications of total hip replacement, 
all ef whicF can be explained on the basis of intraoperative 
injury, are repor'ed, with diagraramatic analysis of the intraoper- 
ative mechanisms of injury involved. The injuries were mani- 
fested as hemorrhage ischemiz, or development of a pulsatile 
mass. Vascular structures affected include the external iliac, 
common femoral, medial femoral circumflex, and lateral femoral 
circumflex srteses. Arterial damage may result from retractor 
injury, thermal iajury from methyimethacrylate, or direct penetra- 
tio» from pclymer or gouging during acetabular preparation. An 
understanding ef the mechanisms and location of arterial injury 
folewing hep replacement will aid the vascular surgeon in 
diagnosis, expasure, end repair of these injuries. 

(Arch Surg 1981;116:345-349) 


he most f-equenmt technical complications of total hip 

replacement ar? orthopedic in nature. Arterial inju- 
ries represent an mfrequert but important additional 
complication. Individual cas» reports of injuries to the 
external iliac. common femoral, and profunda femoris 
arteries allhawe been reporte3** following hip surgery, but 
mention of arterial injury as a complication is rarely found 
in articles thet revew majcr series of hip prosthesis.** 
Muller, in 1980, pcinted out the potential for vascular 
injury asseciated with hip surgery, and recognized the 
importance of careful dissection and respect for vascular 
structures adjacent -o the operative field. We have consid- 





Aceepted for pu licatior Aug 18, 1880. 

From the Departments of Surgery (Drs Aust and Bredenberg) and 
Orthepedies (Br Murray), State University of New York, Upstate Medical 
Cer ter, Syracuse. | 

Reprint request: to Deoartment o Surgery, State University of New 
York, Upstate Metical Center, 750 F Adams St, Syracuse, NY 13210 (Dr 
Aust). 


Arch Surg—Vol 116, March 1987 


ered five cases of arterial complications following hip 
surgery, all of which can be explained on the basis of 
intraoperative injury. Each case is analyzed with special 
reference to preventable technical errors that lead to the 
injury, and the subsequent management of the injury is 
described. 


REPORT OF CASES 
Disruption of the Left External Iliac Artery 


Case 1.—A 66-year-old woman was admitted for total hip 
replacement. She had a three-year history of progressive left hip, 
knee, and lower leg pain thought to be due to severe osteoarthritis 
of the hip. She had 1+ edema of both ankles and absent dorsalis 
pedis pulse bilaterally. She underwent a total hip replacement. On 
the fourth postoperative day she was noted to have hyperesthesia 
below the left knee, pain in the foot, a large blister on the dorsal 
aspect of her foot, and loss of dorsiflexion. Capillary filling was 
present, but a femoral pulse was not palpable and could only be 
detected by Doppler examination. An aortogram (Fig 1) showed 
complete occlusion of the distal left external iliac artery at the 
head of the acetabulum, where methylmethacrylate had extruded 
medially (Fig 2). 

At surgery, she was found to have a 2-cm length of distal 
external iliac artery that had hemorrhagic adventitia, and disrup- 
tion of the media and intima with occlusion. The injury was 
repaired with a Dacron bypass graft from the external iliac to the 
common femoral artery. An intraoperative arteriogram showed 
chronic atherosclerotic occlusion of the superficial femoral artery 
in Hunter’s canal, with no reconstitution of the popliteal artery. 
Postoperatively, the ulcer on the dorsum of her foot failed to heal, 
and a below-knee amputation was required. 


Preparation for placement of the acetabular portion of 
the total hip prosthesis requires removal of the diseased 
articular surface, the gouging of a hole in the ileal, ischial, 
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Fig 1.—Arteriogram from case 1 illustrating occlusion of external 
iliac artery (arrow) at level of extruded polymer. 


"m 
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Fig 2.—Scout film from case 1 illustrating polymer (arrow) 
extruded from hole in pubic portion of acetabular base. 
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Fig 3.—Drawing illustrating spatial relationship of external iliac 
artery to pubic portion of acetabular base. Arrow indicates site of 
injury by instrumentation or exothermic reaction from polymer. 


and pubic portions of the acetabular base, and the insertion 
of methylmethacrylate in the base for proper seating of 
the prosthesis. The course of the externa! iliac artery is 
directly medial to the pubic component of the acetabular 
base (Fig 3). 

In this case the arterial injury resulted from either direct 
trauma during the gouging of the acetabular base, or the 
exothermic reaction of the extruded methylmethacrylate 
cement. 


False Aneurysm 
of the Medial Femoral Circumflex Artery 


CasE 2.—A 70-year-old woman underwent a left total hip 
replacement for severe osteoarthritis two years prior to admission. 
Her prosthesis worked well at first, but her pain on weight bearing 
gradually recurred, with increased limitation of motion. The 
clinical impression was that the femoral prosthesis had loosened 
and needed replacement. At surgery, she was found to have a false 
aneurysm of the medial femoral cireumflex artery over the 
anteromedial aspect of the hip joint. The artery was ligated and 
the femoral prosthesis replaced. The patient has had no subse- 
quent problems. 


A late step in obtaining exposure for the lateral 
approach to the hip requires medial retraction of the 
incised capsule of the hip with Hohmann retractors. The 
terminal acetabular branch of the medial femoral cireum- 
flex artery is vulnerable to injury from the sharp tip of the 
Hohmann retractor at this stage of the procedure (Fig 4). 
In this case an unrecognized retractor injury presented as 
a false aneurysm two years following surgery. 


CASE 3.— A 69-year-old woman with severe degenerative osteoar- 
thritis of both hips underwent total replacement of the right nip 
followed by a revision two years later. Subsequently, the left hip 
was replaced and a short pain-free interval of one month followed. 
Three months prior to admission she noted the enset of progres- 
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Fig 4.—Drawing illustrating mechanism of injury to acetabular 
branch of mede! femoral circumflex artery (indicated by dotted 
line) by retracter of hip capsule. 


sive pain and spasms cf the left aip. Examination showed a tender 
mass in the left.siae of the groin. A false aneurysm in the region of 
the distal common femora! artery was demonstrated by angiogra- 
phy (Fig 5). On .uzgiczl explorat.on, the medial femoral circumflex 
artery was fourd to feed the aneurysm. This was ligated and the 
aneurysm evacaated; it was nozed that the methylmethacrylate 
cement used to -eeure zhe prosthesis was in direct contact with the 
aneurysm. She has kad no additional hip problems since dis- 
charge. 


The demon:tratian of the methylmethacrylate in direct 
contact with fhe pseudoaneurysm wall may be interpreted 
is the primar- causative factor in this case. An alternative 
ixplanation is that the aneurysm may have expanded to 
he area whe-e it eontacted the cement after formation 
‘ollowing a r&ractar injury. 


False Aneurysm 
cf the Zommor Femoral Artery 


Case 4.— À 73-year-od man wi-h a history of left hip pain for 1.5 
rears was foun . to hawe severe osteoarthritis of the left hip and 
inderwent a tozi hip replacement. The procedure was seemingly 
incomplicated, but pestoperatively a moderately swollen thigh 
leveloped, witha persistent oozing from the wound. On the 31st 
'ostoperative day the patient had an episode of brisk bleeding 
rem the weunc, whica was surgically explored. No bleeding site 
vas identified. “em days later the bleeding recurred and surgery 
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Fig 5.—Arteriogram from case 3 illustrating false aneurysm (ar- 


row) of medial femoral circumflex artery. 





Fig 6.—Arteriogram from case 4 illustrating false aneurysm (ar- 
row) of distal common femoral artery. 
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again showed no obvious source of bleeding. When bleeding 
recurred four days later, an arteriogram showed a false aneurysm 
of the left common femoral artery at the level of the inguinal 
ligament (Fig 6). 

At surgical exploration, a tear in the posterolateral aspect of the 
femoral artery was identified as the source of the false aneurysm. 
The tear was repaired primarily and the aneurysm wall was 
removed. An uneventful recovery resulted. 


In some patients, overaggressive retraction of the rectus 
femoris muscle may result in the sharp tip of the Hohmann 
retractor advancing medially a sufficient distance for it to 
lie beneath the common femoral artery. In others, retrac- 
tion of the capsule of the hip joint, which is only separated 
from the common femoral artery by the ileopsoas tendon, 
may result in arterial injury (Fig 7). In this case a tear of 
the posterior lateral aspect of the common femoral artery 
resulted. 


Ruptured Atherosclerotic Plaque 
of the Common Femoral Artery 


Case 5.—A 63-year-old woman with a 3.5-year history of a 
chronically painful left hip due to osteoarthritis was admitted. She 
had no previous history of vascular problems. On examination 
there was marked limitation of motion of the left hip joint. 
Dorsalis pedis pulses were slightly diminished bilaterally. The hip 
was replaced with a Charnley-Muller prosthesis. Immediately 
following surgery loss of motion and sensation was noted in the 
left leg and foot. No pulses were palpable. The left side of her 
groin was surgically explored and showed a small (5 mm) common 
femoral artery, with two hematomas in the posterior wall of the 
artery, one just below the inguinal ligament and one at the 
bifurcation. On opening the common femoral artery, a fractured 
atherosclerotic plaque located posteriorly was found, with an 
adherent thrombus occluding the bifurcation. The plaque was 
excised, the intima sutured down, and a saphenous vein patch 
graft used to close the arteriotomy. Pulsatile flow was reestab- 
lished to the dorsalis pedis artery and an uneventful recovery 
resulted. 


Patients with severe degenerative osteoarthritis fall into 
the age group of patients at high risk for the development 
of atherosclerosis. Atherosclerotic plaque formation in the 
common femoral artery begins in the posterior wall and 
renders this portion of the vessel less flexible and able to 
withstand pressure from retractors. In this case, deep 
retraction of the rectus femoris muscle resulted in fracture 
dislocation of the atherosclerotic plaque with subsequent 
thrombosis of the common femoral artery (Fig 7). 


COMMENT 


The arterial complications of total hip arthroplasty are 
rare and have not been well documented in major series. 
The five arterial injuries reported here can all be traced to 
preventable intraoperative occurrences. As seen from the 
Table, there are three distinct mechanisms that result in 
arterial damage. These include retractor injuries to the 
common femoral artery and its branches, thermal injury 
from methylmethacrylate polymer, and direct penetration 
of the external iliac artery during gouging of the acetabu- 
lum. 

The injuries produced by these mechanisms are sympto- 
matically manifested as hemorrhage, ischemia, or as a 
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Fig 7.—Drawing of lateral approach to hip joint and relationship of 
lateral femoral circumflex artery and common femoral artery to 
operative field. Either of these structures may be injured by hip 
capsule retractor as diagrammatically illustrated. 


Summary of Arterial Injuries 


Case No. Site of Injury 
1 External iliac disruption Methylmethacrylate 
or gouge 
2 False aneurysm, medial Retractor hip capsule 
femoral circumflex 


artery 

False aneurysm, medial 
femoral circumflex 
artery 

False aneurysm, common 
femoral artery 

Fractured plaque, com- 
mon femoral artery 


Methyimethacrylate 
or retractor hip 
capsule 


Retractor hip capsule 


Retractor hip capsule 


pulsatile mass. The time of presentation varied from the 
immediate postoperative period to up to two years follow- 
ing surgery. 

The course of the common femoral artery is directly 
anterior and medial to the hip joint, being separated from 
it by the capsule of the joint and the ileopsoas tendon. The 
lateral and medial circumflex femoral arteries originate 
from the profunda femoris artery or distal common femor- 
al artery. The lateral femoral circumflex artery traverses 
in the plane between the rectus femoris and vastis lateralis 
muscles. Its ascending and transverse branches supply the 
lateral region of the hip joint (Fig 7). The medial femoral 
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creumflex arcery proceeds to the medial aspect o? the hip 
capsule, where its terminal Franch supplies the acetabulum 
wig 4). Care-ul attention te these anatomic relationships 
must be observed when plaeing and using retraetors for 
exposure in this area. Furthermore, the atherosclerotic 
vessels of the elderly patien-s undergoing hip arthroplasty 
are less pliab= and more susceptible to traction injury than 
normal vessess. 

Waen preparing the acetabulum, care must be taken not 
te perforate its cortex because of the proximity of the 
external iliac artery directly beneath the acetabulum (Fig 
31. If perfora_ion oecurs, the defect must be repaired prior 
te placement of the methylmethacrylate. Care also must be 
taken to prot=ct surrounding soft tissue from the exother- 
mic reaction 5f the hardening cement. After the polymer 
has set, all excess spicules of polymer should be removed to 
prevent injusy to surroundiag neurovascular structures. 

In additior to the operative technique described to avoid 
artemal injury, this series ilustrates the need for careful 
preoperative and pestoperative assessment of the vascular 
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status of the involved extremity. Reexploration fer postop- 
erative hemorrhage should be undertaken with an aware- 
ness of the possibility of a major vascular injury and 
vascular surgical assistance should be available. In selected 
instances, arteriography may be of value in the preopera- 
tive evaluation of a suspected injury. 

In conclusion, we suggest that adherence to the follow- 
ing principles should minimize these complications: (1) 
careful history taking to determine the presenee of any 
symptoms of arterial insufficiency or ischemia of the legs 
in addition to the orthopedic complaints; (2) careful docu- 
mentation of the presence or absence of all arterial pulses 
from the groin to the ankles; (3) attention to the placement 
and force used on retractors of the hip capsule and rectus 
femoris muscle; (4) avoidance of perforation of the inner 
cortex of the acetabulum, with repair when it occurs; (5) 
removal of all excess methylmethacrylate polymer after 
setting has occurred; (6) careful observation, both postop- 
eratively and long term, of the vascular status of the 
extremity. 
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Agenesis of the Common Bile Duct 


George B. Markle IV, MD 


e In a case of congenital absence of the common bile duct, the 
common hepatic duct emptied directly into the gallbladder; the 
latter drained by a long cystic duct into the second part of the 
duodenum. To my knowledge, only eight prior cases with this or 
very similar anomalies have been reported in the literature. This 
rare arrangement is common in certain lower animals and is 
explainable by embryologic studies. Cholecystectomy in these 
cases inevitably produces a complete defect in the biliary tract, 
which should be recognized and repaired primarily. Reconstruc- 
tion using a modified Rodney Smith sutureless technique was 
successful, and apparently this is the first case where it has been 
used for this purpose. 

(Arch Surg 1981;116:350-352) 


D spite of many warnings in the surgical literature about 
a multitude of congenital anomalies of the biliary tract 
that can cause serious problems if not recognized at 
surgery, there are a few cases in which even normal 
precautions will not suffice. Among these are those rare 
instances of agenesis of the common bile duct, or interpo- 
sition of the gallbladder between the hepatic ducts and the 
common duct, which is developmentally and practically the 
same situation. Removal of the gallbladder of patients with 
this sort of anomaly inevitably produces a complete defect 
in the continuity of the ductal system. Surgeons who 
operate on the biliary system should be aware of such a 
possibility and be prepared to reconstruct the biliary tract 
in a definitive manner should this be the case. 


REPORT OF A CASE 


A 44-year-old woman was admitted to the Guadalupe Medical 
Center, Carlsbad, NM, on Oct 30, 1979, with a history of one month 
of attacks of right upper-quadrant pain occurring almost daily, 
lasting six to ten hours and accompanied by nausea and vomiting. 
There was no radiation of this pain, and there had been no history 
of jaundice, acholic stools, or dark urine. The patient's mother and 
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two sisters had been operated on for gallbladder disease. Systemic 
review and history were unremarkable except for her having had 
eight children. Physical examination was essentially unremark- 
able except for moderate obesity. Her serum bilirubin level was 
normal, serum alkaline phosphatase level, 82 IU/L, and her ESR 
was 20 mm/hr. Cholecystogram showed a nonfunctioning gallblad- 
der. 

At surgery the next day, a small, shrunken, and thick-walled 
gallbladder was found, surrounded by adhesions and containing 
one stone. Edema made dissection difficult medially, and so the 
gallbladder was removed from the fundus down. The cystic duet 
was followed down into the pancreas, and no common duct was 
found at all (Fig 1). Operative cholangiogram shewed the cystic 
duct emptying freely into the duodenum in the ampullary region. 
The hepatie artery with right and left branches, the gastroduode- 
nal artery, and the portal vein were all exposed and were grossly 
normal. A small opening was found in the liver bed and normal- 
looking bile drained from it. Probing this opening showed that it 
was a common hepatic duct with apparently normal right and left 
branches. 

Because of the small size of the common hepatie duct, cut flush 
with the gallbladder bed, and because of the proba»le avascularity 
of the dissected cystic duct, it was decided to use a Roux-en-Y limb 
of jejunum for reconstruction and to apply a stent zo it with a long 
transhepatic tube as described by Smith' and Wexler and Smith’ 
(Fig 2). The left hepatic duct was too small to use any sort of 
forceps, but I was able to pass up it a 3-mm Bakes dilator and force 
it out through the anterosuperior aspect of the liver, slip a latex 
tube over it, and, tying it in place, draw the tube down and out of 
the open common hepatic duct and then into a small opening in the 
mucosa on the side of the jejunal Roux-en-Y limb. A "U" tube 
modification as described by Saypol and Kurian’ was made by 
suturing onto the tube a catheter that came out of the jejunal limb 
further down as a jejunostomy. Then both ends were brought out 
separately through the skin near the midline. Holes were made in 
the latex tube to drain above and below the anastomosis, the tube 
was fixed to the jejunum by two sutures passed through jejunal 
wall and the tube itself, and a purse-string suture was placed to 
tighten the mucosa around the tube. By puling up on the 
transhepatic tube, the mucosa and jejunal limb were brought up 
nicely into the duct opening without sutures except for one 
between liver bed and jejunal wall for support. 

Postoperatively, there was some bile-stained drzinage from the 
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Fig 3.—Postcperative cholangiogram, November 1979. 


vo Penrose drains used but no ether morbidity. Cholangiograms 
me through tbe upper tube revealed the anatomy as described 
ich ne other aa0maliss. The sraall opening into the gallbladder 
as confirmed by the »athologis-. 

The patient was:discrarged tea days after surgery, afebrile, on 
regular diet, aad witB both tubes clamped and without drainage. 
mpicillin trihydrate was used during the first ten days only. A 
wlangiogram “aken at this time is shown in Fig 3. 

Tour months ‘ater, che patient had a bout of cholangitis with 
wer and jauneice, and it was found that the upper tube had 
eked out seve-al.cen-imeters. Jn correcting this, and with oral 
ribioties (amr cillin) she recovered. In March and in July 1980, 
€ tubes were rep.aced in a simole office procedure with a single 
be in which more holes had been made. A cholangiogram taken 
August is shown in Fig 4. She has remained well to this time, 
E it will be several years before we can be confident of 
ccess. 
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en-Y limb of jejunum and long transhepatic tube. 





Fig 4.—Postoperative cholangiogram, August 1980. 


COMMENT 


The extreme rarity of both the right and left hepatic 
ducts, or of the common hepatic duct, draining directly into 
the gallbladder with the cystic duct draining into the 
duodenum at or near the pancreatic duct is exemplified by 
the few actual cases added to the literature by reviewers of 
biliary anomalies. Zimmerman,‘ going back to 1871, cited 
only four cases other than his own: one reported by 
Crucknell, one by Kehr, and two by Rud. Williams and 
Williams’ added a sixth case that was probably an anomaly 
of this type. Moosman* reported another in 1970, and 
Stokes and Old’ in 1978, the most recent I have been able to 
find. There were several variations in these eight cases, 
some with the right and left hepatic ducts entering the 
gallbladder separately and some with a common hepatic 
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Fig 2.—Artist's representation of surgical procedure, using Roux- 





duct entering it, as in the present case. It is a matter of 
terminology whether to call the duct draining into the 
duodenum an elongated cystic duct or to consider it really 
the common duct with interposition of the gallbladder 
between it and the hepatic ducts or duct. Zimmerman 
regarded his case and the four he cited in the latter 
perspective. Other cases, including the one presented here, 
appeared grossly to drain by a long cystic duct into the 
duodenum. The frequently mentioned long cystic duct that 
drains into the duodenum alongside a common duct in more 
common cases would tend to support the view that it is the 
common duct that is congenitally missing. 

Embryologic studies mentioned by Hayes et al* and by 
Stokes and Old’ note the rather late development of the 
common duct and the original contiguity of the primordial 
hepatic duct with the gallbladder. The process of cannuli- 
zation and resorption of these embryologic structures can 
account for the anomaly under discussion as well as for less 
unusual abnormal drainages of the hepatic ducts. It also 
explains the frequently encountered accessory ducts. 

Curiously, in many fish, reptiles, and birds it is normal 
for the hepatie ducts or a common hepatic duct from the 
right lobe of the liver to drain, as in the present case, 
directly into the gallbladder and from thence down a long 
cystic duct into the duodenum.* In these lower animals, 
there is also a hepatic duct from the left lobe of the liver 
leading into the duodenum at a separate site. 

Experienced surgeons generally agree that the optimum 
time to repair a discontinuity of the bile ducts is at the time 
the defect is made because dense scarring from bile or 
infection and from the healing process invariably makes 
later repair much more difficult, less likely to succeed, and 
naturally more hazardous, not only because of technical 
problems but because the patient may be in poor condition 
owing to cholangitis, biliary cirrhosis, jaundice, and gener- 
al debility. It would appear obvious that primary repair or 
reconstruction should also be performed in cases such as 
this, where cholecystectomy inevitably creates a total 
discontinuity of the ductal system. Among the eight cases 





reviewed, the. one of Stokes and Old’ was primarily 
repaired by anastomosis of the common hepstic duct to the 
duodenum over a "Y" tube with success. Zimmerman diq 


an end-to-end anastomosis using the long cystic duct. ° 


It is highly unlikely that any surgeon will encounter a 
dilemma just like this, but other hazardous anomalies are 
not uncommon and the consequences of not being prepared 
for them would probably be disastrous. The principles of 
reconstruction are, however, similar to those of salvaging 
iatrogenie or other bile duct injuries, so in this case I 
adapted the technique of Smith' as modifiec in his subse- 
quent report with Wexler,? adding to it, perhaps super- 
fluously, the U tube addition of Saypol and Kurian.’ This 
may be the first time such techniques have been used in 
agenesis of the common duct. 

The method of Wexler and Smith appears to be ideally 
suited to a case such as this where there is little or no 
external hepatic duct and where the long cystic duct might 
not be suitable because of its size, avascularity, or tension. 
The “sutureless” technique causes less scarrmg, a mucosa- 
to-mucosa approximation is possible, and the transhepatic 
tube will not drop away into the Roux-en-Y loop of 
jejunum. Irrigation can be better performed through this 
tube, and cholangiograms can be made with it. Wexler and 
Smith advise leaving the transhepatic-jejunal tube in place 
for three months, though other authors’ acvise six to 12 
months, and Saypol and Kurian,’ with a replaceable U tube, 
recommend two years. Galperin and Kuzovlev," using 
fibrofistulohepaticojejunoscopy, have found histologic and 
visual evidence indicating that such tubes had best be kept 
in for two years, replacing them when neeessary on an 
outpatient basis. Unlike the usual eases demanding bile 
duct repair, there is no dilation of the ducts. which should 
make anastomosis easier, and therefore the use of a stent 
for a long period seems indicated. 


Nonproprietary Name and Trademarks of Drug 


Ampicillin trihydrate—A mcill, Penbritin, Polycillin, Principen. 
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Left Atrial Myxoma 
and Coronary Artery Disease 


Combined Surgical Treatment 


Philip L. Rice, MD, Roque Pifarré, MD 


* The ages and the symptoras of patients who have left atrial 
myxomas and -oronary artery disease are similar. Two patients 
ir whom both æsions coexisted were successfully operated on. 
Based on this experience, it is recommended that coronary 
c'eangiograpey be performed on patients with left atrial myxo- 
mas when a positive anginal history is obtained or when the 
patient is over 35 years of age. In the patient with coexisting 
myxoma and corenary artery disease, careful preoperative plan- 
mng for myocardial protection is advised. 

wArch Surg 7&6€1;116:353-35*) 


he varied manifestations of eft atrial myxoma include 

unexplaiaed congestive heart failure, mitral stenosis, 
chest pain, arm syncope.'? Similar symptoms can be seen in 
patients with significant coronary artery disease (CAD). 

Coronary artery disease is asymptomatic in most 
gatients. Thewisk of men aged 4) to 60 years experiencing 
symptoms of ZAD, eg, angia pectoris, myocardial infarc- 
jen, or sudden death, is about 1% per year.’ The risk is less 
r women. Tle expected mortality of patients with angina 
wetoris is about 5% to 10% 5er year. 

Certain graups of patients with CAD are at higher risk 
Ean others, notably those with left main coronary lesions. 
Severe three--essel CAD is elso thought to be an indicator 
Ë high risk. 
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The average age of patients with left atrial myxoma and 
patients with CAD is about 50 years. It seems likely that a 
large surgical facility will occasionally see symptematic or 
asymptomatic patients who have significant CAD and left 
atrial myxoma. We have operated on two patients with this 
combined situation. 


REPORT OF CASES 


Case 1.—A 52-year-old man was initially seen for the develop- 
ment of syncopal attacks. He had no history of visual disturbance 
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Fig 1.—Pulmonary levophase angiogram demonstrating left atrial 
mass overlying mitral valve in patient 1. 
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or focal neurologic deficit. A vague heaviness in the chest had been 
present on two occasions in the past three months. 

A tentative diagnosis of mitral stenosis was made and an 
echocardiographic evaluation revealed a left atrial mass. The 
patient was transferred to the Hines Veterans Administration 
Hospital, Hines, Ill, for catheterization and resection of the left 
atrial myxoma. ; 

On admission, further history revealed multiple episodes of 
substernal discomfort. The possibility of CAD necessitated preop- 
erative coronary cineangiography in addition to demonstration of 
the myxoma. 

At catheterization, the trilobulated, pedunculated, left atrial 
myxoma was seen obstructing the mitral valve during diastole and 
occupying the left atrium in systole. Also, a 50% stenosis of the left 
main coronary artery was identified, with a 90% proximal obstruc- 
tion of the left anterior descending coronary artery. The right 
coronary artery was totally occluded and calcified throughout its 
course. 

At surgery, a trilobulated, pedunculated, left atrial myxoma was 
resected, and aortocoronary saphenous vein bypass grafts to the 
left anterior descending and first obtuse marginal coronary 
arteries were performed. 

The patient did well and was discharged on the 12th postopera- 
tive day. He remains asymptomatic and well 18 months following 
the surgical procedure. 

Levophase pulmonary artery injection and single-frame coro- 
nary artery cineangiogram are shown in Fig 1 and 2. The resected 
specimen is shown in Fig 3. 

CASE 2.—A 70-year-old woman had a one-month history of 
progressive dyspnea, cough, fatigue, fever, chills, and pedal ede- 





Fig 2.—Single-frame coronary cineangiogram showing proximal 
stenosis of left anterior descending coronary artery in patient 1. 





Fig 4.—Left, Diastolic pulmonary levophase injection of patient 2. Right, Systolic 


pulmonary levophase injection of patient 2. 
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ma. She was hospitalized at Loyola University Medical Center, 
Maywood, Ill, where she was found to have congestive heart 
failure and a murmur. Echocardiography revealed a left atrial 
mass. Laboratory evaluation disclosed a microcytic anemia and, 
inereased y-globulin levels. Blood culture and sensitivity were 
negative. 

The history included hypertension for ten years, bilateral vein 
strippings, and glaucoma. Review of systems revealed an 11.3-kg 
weight loss in one year and a history of exertional precordial chest 
pain for two years. 

Cardiac catheterization demonstrated a left atr:al mass consis- 
tent with myxoma; the pulmonary artery pressure was 55/30 mm 
Hg, and the systemic aortic pressure was 85/50 mm Hg. Coronary 
cineangiography showed a 70% occlusion of the left anterior 





Fig 3.—Resected specimen of patient 1. Whitish area of attach- 
ment is noted. 
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Fig 5.—Single-frame coronary cineangio- 
gram showing midportion left anterior de- 
scending stenosis before large diagonal 
branch (arrow). 
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descending commary artery in i-s midportion, proximal to a single, 
lasge diagenallbranck. The rigFt and circumflex coronary arteries 
gre normal. 

^ left irter- al mammary to left anterior descending coronary 
ar-ery bypass raft and resection of a left atrial myxoma were 
dme. The »atient was discharg=d on the tenth postoperative day. 
St= is asympfmatic and well one year following surgery. The 
di.stolie and s~stolic levophase of a pulmonary artery injection is 
saewn in Fig — The eft anterior descending coronary cineangio- 
gram is showr in Fig 5. 


COMMENT 


The coexi=2nce of CAD and cardiac myxoma has not 
been noted F the literature. The routine nature of both 
le-ions in ma@ or cardiac surgery centers probably accounts 
for the læk cf notoriety. Hewever, the two cases reported 
herein elucid=te a very important point. Coronary artery 
disease must-not be overlooked in patients who have other 
dramatic lessens, n this case, left atrial myxoma. The 
patients desribed herein represent two spectrums of 
angina pecteris. The first patient had recent onset of 
aceleratmg =ngina, consid=red unstable by history, and 
necessita ing coronary angiegraphy before resection of the 
m*xoma. The second patient had a history of angina that 
wes stable b> histery. Both patients had recognized coro- 
nary diseasc—left main stenosis in the first, and left 
arterior «es@ndinz stenosis in the second. The ventricu- 
la--septal mrocardium jeopardized by these lesions was 
nateworthy i3 bot patients. 

Elective m 7»earcial revaseularization for these lesions is 
a gical exteasion of the open procedure for resection of 
the left atr&l myxoma. The proximal anastomoses in 
paient 1 wer= done prior to the institution of extracorpor- 
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eal circulation. The distal coronary anastomoses were 
performed immediately after bypass was instituted. This 
allows blood or cardioplegia solution to perfuse areas 
beyond critical stenoses that theoretically could be inade- 
quately perfused if the myxoma was resected before 
revascularization.* This point is very important in patients 
who have considerable multivessel impairment of flow to 
the left ventricular and septal walls or in patients in whom 
any period of aortic cross-clamping is needed for myxoma 
resection. 

In patient 2, systemic hypothermia to 28 °C is probably 
important in view of the use of the internal mammary 
artery for bypass. The coronary vessel is perfused with a 
graft originating from the subclavian artery, and thus, 
systemic blood will supply this area of myocardium. 
Whether ischemic or cardioplegic arrest with clamping of 
the graft is used, this problem must be antieipated. 

Good visualization of atrial septal anatomy and the site 
of attachment of the myxoma is essential irrespective of 
the type of myocardial protection used. The myxomatous 
lesions in our patients had very narrow pedicles and were 


. excised from the septum. 


Both of the patients described herein are doing well at 
this time and are asymptomatic. Based on our experience 
with these two cases, we recommend the following: (1) 
coronary cineangiography in all cases of atrial myxoma 
when a positive anginal history is obtained or when the 
patient is over 35 years of age; (2) careful preoperative 
planning to minimize myocardial injury in patients with 
combined myxoma and CAD; and (3) myocardial revascu- 
larization followed by resection of atrial myxomas when 
appropriate. 
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Techniques 


Modified Technique 


to Produce Valvular Incompetence 


in In Situ Saphenous Vein Arterial Bypass 


Dhiraj M. Shah, MD, Dale Buchbinder, MS, MD 


e Methods for producing valvular incompetence in the in situ 
vein arterial bypass have been either traumatic or tedious. We 
modified the technique of atraumatically incising the venous 
valves, rendering them incompetent. Using a specially designed 
long scissors, the valves are excised by introducing the scissors 
into the proximal end of the vein or, if necessary, one major 
branch. This requires minimal manipulation and exposure of the 
vein, almost no disturbance of the venous bed, and makes the 
operation less tedious. 

(Arch Surg 1981;116:356-358) 


T a preliminary report, Leather et al' indicated that the 
in situ saphenous vein bypass is the superior method 
for distal arterial reconstruction. They developed an ingen- 
ious technique of atraumatically incising the in situ venous 
valves with the use of side branches for access and 
demonstrated excellent early and two-year patency rates 
for infrainguinal arterial bypasses even in low-flow states. 
During the last two years, we have used in situ saphenous 
vein in 51 patients for limb salvage. Our early patency 
rates are comparable with those of Leather et al' (91% in 
two years). However, we found the technique of incising 
the in situ venous valves via multiple side branches tedious 
and time consuming. Therefore, we modified the technique 
by adopting a simpler method of incising the venous valves 
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atraumatically with use of a specially designed long scis- 
sors. This technique enables us to incise the valves by 
introducing the scissors once or twice into the proximal end 
of the vein or, if necessary, one major braneh. 


TECHNIQUE 


The operation is begun by dissecting and controlling the run-off 
artery. After this is accomplished, the distal portion of the 
saphenous vein is exposed. All distal veins greater than 2.5 mm in 
diameter are considered adequate. Next, the femoral vessels are 
exposed and controlled. The saphenous vein is then located in the 
groin and followed to its junction at the femoral vein. The 
branches are dissected for a distance of 1 to 2 em from the bulb. 
These are ligated and divided. One major branch is ligated about 1 
em from the vein for the insertion of the catheter. The saphenous 
vein is then clamped at its junction with the femoral vein, divided, 
and the femoral vein stump oversewn. The first valve at the bulb is 
usually excised or incised by a fine scissors. Through the side 
branch, a fine plastic catheter is passed (we have found that a No. 
10 F suction catheter works well) and secured by doubly wrapping 
a latex vessel loop around the branch and catheter. The proximal 
vein is then occluded and the vein is gently pulsed with heparin- 
ized saline from a syringe attached to the plastic catheter. The 
pulse along the vein is palpated to its most distal point. Where the 
pulse stops, there is a valve. Valves are visualized through the 
venous wall while being incised. Special care is used so as not to 
dissect the vein from its surrounding tissue. The special scissors 
are introduced closed via the proximal end of the vein up to the 
level of the valve, then it is opened and advanced until it engages 
the cusps of the closed valve. The valve is incised, thereby 
rendering it incompetent (Fig 1). It should be noted that the 
scissors must be in the same line as the longitudinal axis of the 
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Fg 1.—Contrest angiograms af in situ saphenous vein before 
(bottom) and after (top) inc&ing valve, thereby rendering it 
ircompetent. Arrow points tc valve before incision, following 
which contras material is shewn to pass distally. It should be 
moted that branch proximal te valve is small and may not be 
usable for access fo incision of valve. 





Fig 2.—After introduction of long scissors via proximal end of 
vein, one hand is used for alignment while incising valve in lower 


thigh (arrow showing open scissors). 


Fig 3.—Diagrammatic representation of method of valve incision by introducing 


scissors from proximal end of vein (top) and photograph of actual scissors with 
blace open (bottom). 


vain. The moderate fiexibility ef the scissors allows manipulation 
o^ the tip of the scssors to obtain proper alignment (Fig 2). 
Subsequent varves ar? located ia a similar manner and the scissors 
are advaneed to incise these valves (Fig 3). Introduction of the 
seissors through ‘he proximal end enables the valves to be incised 
a»proximately to the level of tke medial epycondyl. Often the leg 
must be straigntenec to pass the scissors and care must be taken 
not to force th» seisscrs. Small mncis:ons are made over the vein at 
the site of the nore d stal valves not within the groin wound. Blind 
eats may resu t in in uries at tne sites of the larger branches. If 
there are valves below the reack of the scissors, then an additional 
irtroduction i- required throuzh one suitable side branch. The 
remaining valwes:are incised in che same manner. After the valves 
have been incisee, the vein is ready for anastomosis. 

The scissors that we designed and use have a 35-cm cutting 
shaft (Fig 3). The maximum d: ameter of the closed scissors is 2 
mm. The cutting diameter is 4 mm when fully open. The mobile 
bade opens toward tle handle and therefore toward the surgeon. 
This is essential so that the open blade does not injure the 
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posterior venous wall. The tips of the blades are specially blunted 
and contoured to avoid injury to endothelium during introduction, 
manipulation, and incision of the valves. The shaft of the scissors 
is flexible and can be bent up to 30° without altering cutting 
ability. 

Anastomoses may be done separately or simultaneously. After 
completion of both anastomoses and reinstitution of eirculation, 
an intraoperative angiogram is always performed to identify open 
branches and to ensure unobstructed flow in the bypass. Hypoder- 
mic needles are placed as grid markers about 8 em apart along the 
course of the in situ vein bypass. These markers locate the open 
branches (arteriovenous fistula), which are secured some distance 
away from the vein by hemoclips in order not to disturb the in situ 
nature of the vein. 

The use of this technique requires strict attention to certain 
details. First, when introducing the scissors, the tip may enter a 
major side branch. However, with positioning of the leg and 
manipulation of the flexible shaft of the scissors, one should be 
able to pass the scissors along the main channel of the saphenous 
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vein. Second, although the tips of the scissors have been specially 
blunted and contoured, any undue stress on the vein by rough 
handling or forcing the scissors may result in damage to the 
endothelium of the vein. 


RESULTS 


This modified technique has been used in 24 of 51 
femoral popliteal bypasses. In a 15-month follow-up, two of 
the 24 bypasses failed, one at three months and the other at 
six months. Three of the remaining 27 bypasses failed at 1, 
3, and 5 months during a 30-month follow-up period. The 
average time required for femoropopliteal bypass using 
the old technique (Leather et al)' was five hours (range, 3% 
to eight hours), but the average time required using the 
modified technique was 3!^ hours (range, 2!^ to six hours). 
On two occasions, when an attempt was made to incise the 
valve blindly, the venous wall was injured by the open 
blade of the long scissors. These were repaired with 8-0 
prolene sutures. Since then, valve incision was done under 
direct vision and this complication was avoided. Small 
arteriovenous fistulas appeared in eight of 51 patients 
(15%) during one to seven days following operation, but 
they subsided within a few days and needed no ligation. In 
two other patients, hemodynamically significant arteriove- 
nous fistulas were identified at six and nine months after 
operation. This caused a decrease in segmental Doppler 
pressure. Both of these patients underwent angiography, 
and the arteriovenous fistulas were located and ligated 
with the patients under local anesthesia. 


COMMENT 


The main technical problem encountered with the in situ 
vein arterial bypass is in rendering the valves incompetent 
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to allow arterial flow distally through the vein but at the 
same time not traumatize the endothelium or disturb the 
venous bed. The methods previously recommended fo% 
rendering valves incompetent have been either traumatic 
or tedious.'? Our technique requires minima! manipulation 
and exposure of the vein and almost no disturbance of the 
venous bed. It accomplishes an atraumatie incision of the 
venous valves, rendering them incompetent. The use of 
side branches as access for incising each valve as described 
by Leather et al' necessitates some manipulation and 
dissection of the vein at the level of each of these branches. 
No matter how carefully this is done, it may disrupt the in 
situ nature of the vein in these loeations. Furthermore, 
there may not be a readily usable branch in association 
with each valve, which may require further dissection of 
the vein. With our technique, except for the two ends of the 
vein needed for the anastomosis and an oecasional area 
near a single branch, the entire vein remains undis- 
turbed. | 

We agree with Leather et al that the in situ vein bypass 
should be used for infrainguinal arterial reconstructions 
whenever there is an adequate saphenous vein. Our modifi- 
cation for producing the valve incompetence should lead to 
greater adaptability of this form of bypass. It has made the 
operation simpler and less tedious. 
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Microfibrillar Collagen 


Hemostatic Pledgets 


Leo A. Gordon, MD; Stephen J. Shapiro, MD; Sherwood E. Feinberg, MD 


* The use of topical microfibrillar collagen hemostatic agents 
is increasing i» many areas of clinical surgery. We have devel- 
Oped a metho« df preparing the hemostatic agent by which a 
pleciget is orrec in a syringe. This gives it a firm consistency 
amd allows-easier handling anc application and can be done at 
the operating mom table. 

(Arch Surg 1884 ;115:359-36) 
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Fig 2.—Compression of hemostatic agent 
with syringe plunger. 
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Mo collagen hemostat (Avitene), an absorb- 
able topical hemostatic agent, has found wide use in - 
many areas of clinical surgery. As experience with this 
substance has increased and as surgeons have become more 
familiar with its use, several problems have arisen. One 
problem that is often troublesome is the adherence of the 
collagen hemostatic agent to surgical sponges or laparoto- 
my pads during the process of manual compression of 
diffusely bleeding areas. Often, a portion of the hemostatic 
agent will be avulsed from the area that has received 
tamponade. 

We describe a method of preparing collagen hemostatic 


Fig 3.—Pledget pushed from barrel of 
syringe. 


























Hemostatic Pledgets—Gordon et al 359 









agent at the operating table that obviates the previously 
described problem. This method gives a firm consistency to 
the topical hemostat, allowing it to be used as a hemostatic 
pledget rather than a fibrillar powder. 


METHOD 


A 10- or 20-ce syringe is used, depending on the size of pledget 
needed. Using straight Mayo scissors or a large knife, the end of 
the syringe is removed. When this has been done, the collagen 
hemostatic agent is placed into the barrel of the syringe as shown 
in Fig 1. 

Figure 2 demonstrates the compressing of the hemostatic agent 
by the plunger of the syringe. This can easily be done against a dry 
towel. The thickness of the pledget can be varied by varying the 
amount of hemostatic agent in the syringe. 

Figure 3 demonstrates the delivering of the pledget from the 
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Fig 4.—Formed pledget. 


Fig 5.—Sequential application of pledget 
to bleeding area. 


syringe. The formed pledget is shown in Fig 4. The pledget is firm 
and is easily handled with a plain tissue forceps. Figure 5 shows 
the sequential application of this pledget to a bleeding area and 
the compression of this area with a sponge. It will be noted that on 
removing the sponge, the hemostatic pledget is adherent to the 
compressed area. 


COMMENT 


These pledgets have a firm consistency and are quite 
easily handled at the operating table. There are several 
situations in which the pledgets may even be sutured into 
place. This is possible because of their firm consistency. 


- Collagen hemostatic pledgets can easily be made at the 


operating table. They represent a new method of using 
what is already a valuable aid to the clinieal surgeon. 
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Traumatic Asplenia in Adults 


A Defmec Hazard? 


Joseph D. Dickerman, MD 


* The probeem o! postsplenectomy sepsis in adults with 
traumatic asp enia was reviewed and discussed. Alternatives to 
splenectcmy should be considered when feasible, and pneumo- 
coccal vaccination and prophylactic antibiotics are necessary 
when splenecoomy is unavoidable. 

(Arch Surg :981;116:361-363) 


rc. rewew articles in both the medical’ and surgi- 
cal literatures have focused on the role of the spleen 
in the host's defense against bacterial infection. It is now 
dear that asplenia at any age, whether functional or 
surgical, predisposes the patient to an increased risk of 
bacterial sepsis, usually caused by pneumococci. What is 
apparently not as well appreciated or accepted is the fact 
taat splenectomy performed in adults as a consequence of 
splenic trauma carries with t a low but definite risk for the 
development of postsplenestomy sepsis (PSS). Although 
traumatic alenia has been discussed previously, only 
one auther* specifically addresses this point with respect to 
adults. One iavestigator* taxes the position that no risk of 
PSS is incursed in adults who undergo splenectomy after 
trauma to the spleen. 

These spleaic functions that are important in protecting 
tae host from bacterial invasion include filtering, antibody 
synthesis, promotion of phagocytosis, and, perhaps, com- 
plement and amplifier T-cell modification. Since approxi- 
mately 35,00% persons undergo splenectomy in the United 
States each rear, a significant portion because of splenic 


Accepted for publication Nov 5, 1380. 

From the Department of Pediatrics, University of Vermont College of 
Medicine, Earlinzton. 

Reprint requests to Department of Pediatrics, University of Vermont, 
Collegeof Medicne, Burlington, VT 05405 (Dr Dickerman). 


Arch Surg—Vo 116, March 19&1 


trauma, it is important to recognize that such patients are 
indeed at risk for the development of bacterial sepsis 
throughout their lifetime. An accurate incidence of PSS in 
persons who undergo splenectomy because of splenic trau- 
ma has not been determined. However, it has been esti- 
mated to be between 1% and 2%.'-** 

To date, there have been 34 published cases of PSS after 
splenectomy for splenic trauma." Sixteen, or about 50%, 
of these patients have been adults and over 70% have died 
(Table). In one patient, PSS developed 31 years after 
splenectomy, and in another 25 years after splenic trauma, 
so there seems to be no absolutely safe time limit on the 
development of sepsis. All of these patients except two are 
male, and this is not surprising as most adults whose 
spleens are removed because of trauma are male. There is 
no doubt that many more such patients exist, but their 
cases have not been reported. Splenosis has been demon- 
strated to occur in some children who have incurred splenic 
trauma? and perhaps this is the reason for the low 
incidence of PSS in these patients. Animal studies?*-?’ have 
shown that autotransplanted splenic tissue offers protec- 
tion against pneumococcal infection, but, as yet, there are 
no data concerning this point in humans. It is of interest to 
note that two recent fatal cases of PSS occurred in patients 
previously splenectomized for splenic trauma and who had 
ectopic splenic tissue at autopsy.” 

It seems prudent, therefore, to explore alternatives to 
splenectomy in cases of splenic trauma. These include 
conservative management,”** surgical repair,*°' partial 
splenectomy,*' or, as some have suggested, the artificial 
inducement of splenosis at the time of operation. If 
splenectomy must be performed, then it is mandatory to 
immunize such persons every three years with a polyvalent 
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Postsplenectomy Sepsis Subsequent to Splenectomy 
for Trauma to the Spleen in Adults 










Interval 
















Between 
Splenectomy 
Age, yr/ and Infection, Out- 
Source Sex yr Organism come 
Sher et al^? 29/M 17 Pneumococcus Died 
Norrby"? 23/M 6 Pneumococcus Died 
Whitaker”? 18/M 10 Alive 


Pneumococcus 


Grinblat and 
Gilboa'* 47/M 25 Pneumococcus Died 
10 i 


Scully et al” 23/M Pneumococcus Died 


Ramsay and 
Bouskill'? 21/M 3 Pneumococcus Died 
Hodam'* 35/M 0.66 Pneumococcus D 


ied 
Levy? 44/F 12 Pneumococcus Alive 
Eykyn et al’? 36/M 15 influenzae Alive 
Bisno'* 27/M 10 Pneumococcus Died 






















Gopal and 
— Bisno"* 20/M Pneumococcus Died 
Ul Haque et — 

al” 33/M 7 Pneumococcus Died 
UI Haque et 

al” 46/F 31 Pneumococcus Alive 
Rice and 

James™ 19/M 10 Pneumococcus Died 






pneumococcal vaccine.**-?» The use of prophylactic antibiot- 
ics in addition to immunization is controversial.” However, 
vaccine failures have occurred either because of absence of 
a particular pneumococcal serotype in the vaccine, poor 
antibody response as a result of the asplenic state, or 
infection with an organism other than the pneumococcus.' 
I recommend that asplenic patients receive lifelong anti- 
biotie prophylaxis in addition to vaccination. Although 
there are no controlled human studies to document the 
effectiveness of antibiotics, experiments in animals sup- 
port its use. Penicillin G, 400,000 units twice daily by 
mouth, is my choice, although ampicillin sodium and phe- 
noxymethyl penicillin have also been recommended. 

Finally, asplenic patients should be educated to promptly 
bring to their physician's attention complaints that would 
normally be passed off as "the flu." Most important, a 
major effort must be undertaken to identify all patients 
who have been splenectomized, so that they may be 
vaccinated and counseled. 
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Editorial Comment 


Dr Dickerman has found information in the literature on 16 
adults who had PSS. More than 70% of these patients died of the 
infection, which was most often caused by Pnewmococcus. He has 
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tàus brought -œ our attention the hazard of postsplenectomy 
infection in aeuits as well as in children. It is important for 
B2 to re-oenized this. He estimates that the incidence of 

might be 1% to 2% of al persons who had their spleens 
removed for a -zriety of reasors. One cannot help but wonder if 
this is an overestimation of the frequency of the problem. If the 
actnor's estima-e of 35,000 splemectomies performed each year in 
this country is accurate, and taere have been only 34 cases of 
infection reported in the literature, and if all of these had occurred 
ir ene year, ths would be an iacidence of only 0.1%. Obviously, 
many patients a th this problem are not described in the litera- 
ture, so the true incidence is not known, but it seems unlikely that 
itis as highas > The important point is that there seems to be a 
small but cefinie lifelong risk o^ this problem in adults as well as 
children. 

Jr Dickerma: -ecommends, ir addition to the use of a polyva- 
lent pneumecocea. vaccine in all patients after splenectomy, that 
antibiotic prophy axis with penicillin be provided for the rest of 
the person’s life I find it hard to agree with this. Dr Dickerman, as 
he states, has ne evidence that tais would be helpful in otherwise 
normal patientssor that the risks of lifelong penicillin use are less 
than the pessilzliy of PSS occarring. There is some evidence, 
however, that =. ibioties should be given after splenectomy in 
patients with Eodgkin’s disease and with Wiskott-Aldrich syn- 
drome. 

There are a mmber of unanswered questions to this problem 
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that investigators interested in this field should consider. It is 
important to determine if patients who have PSS after splenecto- 
my have some prodromal signs that could alert them to seek 
medical help more quickly. How long did patients who died of 
overwhelming pneumococcal sepsis wait before they sought medi- 
cal help? Howard Pearson, MD, at Yale recommends tha: surgeons 
instruct patients who have had a splenectomy about this potential 
problem. They should be told that temperature above 38.8 °C and 
toxicity may indicate a life-threatening infection. Accurate 
accounting of the problem will help to determine the true risk and 
give a more exact incidence of the difficulty. 

Finally, since this problem seems to occur at variable periods 
after splenectomy and in only a small number of persons, could it 
represent some unique abnormality in these people? Immunologie 
studies of the deficit produced by splenectomy have not helped to 
identify those who are at risk, which would eliminate subjecting 
an entire population without spleens to a prolonged period of 
surveillance and treatment. Although it is unlikely that patients 
who suffer PSS have an underlying hematological disorder that 
was involved in rupture of the spleen, or the propensity fcr rupture 
after trauma, this should be considered. We hope that Dr Dicker- 
man's report will stimulate those interested and knowledgeable in 
this field to provide further information about this interesting and 
difficult abnormality. 

ARTHUR E. BAUE, MD 
New Haven, Conn 
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Refinements in Breast Cancer Risk Analysis 


Patricia T. Kelly, PhD 


€ Not all women with a family history of breast cancer are at 
high risk of the disease. Women with similar-appearing family 
histories of breast cancer can have very different risks. By 
assessing not only family history of breast cancer, but also 
whether such cases are premenopausal or postmenopausal and 
unilateral or bilateral, surgeons may more accurately assess a 
woman's breast cancer risk and be better able to determine 
appropriate treatment. 

(Arch Surg 1981;116:364-365) 


he heterogeneity of breast cancer risk among women 

with a family history of the disease has not been 
sufficiently recognized. Generally, women who have an 
affected mother or sister are considered to have a high 
breast cancer risk. This assumption of high risk may be the 
basis for medical decisions and treatments that otherwise 
would seem unwarranted. The purpose of this article is to 
describe some recent findings on the heterogeneity of 
breast cancer risk and to demonstrate their clinical appli- 
cation. These findings are principally embodied in the 
work of David E. Anderson, PhD, of the M. D. Anson 
Hospital and Tumor Institute, Houston. 

Essentially, the Anderson findings reveal that risks to 
first-degree relatives (mothers, sisters, or daughters) of 
patients with breast cancer can vary widely depending on 
the age at diagnosis (premenopausal or postmenopausal) 
and laterality (unilateral or bilateral) of affected women 
and the pattern of breast cancer in the family (occurrence 
in one generation or two).’* For example, first-degree 
relatives of women with premenopausal and bilateral 
breast cancer were found to have a risk of 8.8 times that of 
women with no family history of the disease, whereas 
relatives of those with postmenopausal and unilateral 
breast cancer had a risk of only 1.2 times that of women 
with no family history of breast cancer.' 

More recent analyses have shown that individuals from 
families with apparently similar pedigrees can have very 
different risks.* The left side of the Figure shows a family 
in which breast cancer occurs in only one generation. When 
the two affected sisters have premenopausal, bilateral 
breast cancer, the lifetime risk to individual B, the sister of 
the affected women, is about 50%; she is clearly at high 
risk. When the affected individuals in a family of this type 
have postmenopausal unilateral breast cancer, the lifetime 
risk to individual B, a sister of an affected woman, is in the 
range of 7%,‘ no more than the average woman's lifetime 
risk. 

In families where breast cancer occurs in two genera- 
tions, the risks range from approximately 50% to about 
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15%, depending on the age at diagnosis and laterality of 
affected family members (right side of the Figure). These 
risks are for the sisters of affected women. Previous 
studies have shown that sisters and daughters have similar 
risks. In some families, breast cancer occurs only on the 
paternal side. Breast cancer risk has been found to be 
transmitted as frequently through the paternal as through 
the maternal side of the family. However, males rarely 
have breast cancer themselves, so it is not lixely to develop 
in a woman's father. It is still possible to make risk 
calculations for such families. The procedure is complex 
and involves calculating the chance that a woman's father 
would have been affected if he had had the same risk as a 
woman. 

These examples have been chosen to demonstrate the 

wide range of risks that women with a family history of 
breast cancer can have. A woman's lifetime breast cancer 
risk is often higher or lower than one would expect based 
on pedigree inspection alone. Indeed, these results show 
that risk analysis based only on the number of affected 
relatives can be very misleading. A woman from a large 
family in which several women are affected can have a 
lower risk than another woman from a smaller family in 
which only two women are affected. 
The lifetime risk figures and the applications of these 
figures as described here must be applied to individual 
families with care. The figures are based on empiric risks 
that were found in one hospital-based population of fami- 
lies. The number of women at risk in any one category is 
small. The application of these risk figures to other fami- 
lies is therefore approximate, not exact. The primary use of 
the risk figures is to indicate whether a given woman's risk 
is near the average woman's lifetime risk, somewhat 
higher than this risk, or much higher. The risk figures are 
based on families in which at least two relatives had breast 
cancer. Although corrections were made fcr this fact, the 
risk figures obtained are probably too high for most 
women who have only one affected family member; as 
such, the figures should not be applied to families with a 
single patient with breast cancer except to provide maxi- 
mal estimates. 

Another factor that has not been sufficiently recognized 
is that a woman's risk of breast cancer may be greatly 
inereased by the presence of other types cf cancer in the 
family. Breast cancer has been found to be associated with 
the presence in other family members of ovarian cancer, 
brain tumor, sarcoma, and leukemia,’ and gastrointestinal 
cancer.’ An association between breast cancer and hamar- 
tomatous lesions of the skin and mucous membranes and 
thyroid tumors (Cowden's syndrome) also exists." In 
families where some individuals have breast cancer and 
one other of the aforementioned neoplasms, first-degree 
relatives of affected persons generally have lifetime risks 
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Left, Pedigree fer type 1 family, m which breast cancer occurs in 
only one gene-ation. Though two families might have same 
pattern of affeced relatives, risk of breast cancer varies accord- 
ing to other factors: if affected women (closed circles) have 
oremenopausal bilateral breast cancer, risk to individuals A and 
B is 50%; f afected women Fave postmenopausal, unilateral 
breast cancer, isk to A and B is about 7%. Right, Pedigree for 
type 2 family, wi h breast cancer m two generations. Same factors 
cause risk to vary: if affected women have premenopausal, 
bilateral breast cancer, risk to Æ and B is approximately 50%; if 
affected wamer have postmenooausal, unilateral breast cancer, 
risk to A and B ss 16%. 


of any tumor cevelopment clese to 50%.*7 

While prov:ling eounselimg for breast cancer risk 
through the Breast Care Studr Project at the University of 
California, San Francisco, I have become aware of the 
intensity and 2xtent of women’s anxieties about breast 
cancer and of the strongly felt need for more exact 
information aoout risk. PEysicians, too, need to be 
acquainted with the latest findings regarding risk analy- 
sis. Such know»edge is crucia to many medical decisions. 
One woman, aged 31 years, had been urged by several 
physicians to have a prophylactic mastectomy because her 
mother anc three of her mother's six sisters had had breast 
cancer. The reommendation was based on the assumption 
that she was at very high risk Hcwever, inspection of her 
family’s medical history revealed that all of the affected 
women had had postmenopazsal unilateral disease. The 
woman's risk, when calculated by the methods previously 
described, can be seen to be only about 7%, the average 
woman's risk ef breast carcer. Ead her physicians been 
aware of this risk information, it is unlikely that they 


eons make decisions based on risk, , they ne eed T 


to T so using the latest scientific information available. 
Surgeons need either to become fully conversant with 
pedigree analysis and other factors affecting breast cancer 
risk or to be able to refer patients with a family history of 
breast and other cancers to their geneticist colleagues. The 
latter course may be preferable, since pedigree analysis 
and the risk counseling that follows can be time consum- 


ing. Generally, several visits are needed to communicate 


risk in a meaningful fashion.* 

At the University of California, San Francisco, we have 
started a service to provide women with information about 
their breast cancer risk. This service is sponsored jointly by 
the Departments of Surgery and of Epidemiology and 
International Health. A similar service is offered free to 
women who cannot afford to pay, through the San Francis- 
co Regional Cancer Foundation. These services may be the 
first in the country specifically designed for breast cancer 
risk analysis. Such a service should be made available in 
every major hospital. 

The application of breast cancer risk figures, as de- 
scribed here, can be used by surgeons to distinguish 
between women with a family history who are and are not 
at high risk of breast cancer. These figures represent 
approximations of risk and are best used as a qualitative 
indicator or approximation of a given woman's risk; they 
do not include risks that are due to differences in reproduc- 
tive or other factors. Further research is needed to provide 
more exact risk figures and to include risks that are based 
on both family history and other risk factors such as 
reproductive history. 

The use of the risk analysis techniques presented here 
should make it possible for clinicians to recommend indi- 
vidualized surveillance programs to those who are truly at 
high risk, to more accurately counsel women who are 
contemplating prophylactic mastectomy, and to reassure 
those who hold exaggerated beliefs about their breast 
cancer risk. 
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Editorial Comment 


K seems impo-tant to note tha genetic counseling for women 
with a family hisory of breast caacer addresses only one of many 
of possible risk factors. Perhaps equally important are such 
variables as pariy, age at first pregnancy, use of various types of 
hormone therapy. and at least some histologic manifestations of 
fibrocystic disea= such as scleros ng adenosis. 

The data from which the presen: analysis is derived are based on 
an assessment cf risk for wemen who have two first-degree 
relatives with breast cancer. This is, ir itself, a relatively unusual 
clinical situation. Furthermore, in ormation is not yet available as 
to the impcrtan.e of histologic type of cancer, estrogen and 
progesterone binding, and perhaps other factors in the affected 
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relatives. 

Although one must recognize the limitations of the information 
currently available to assess breast cancer risks, Dr Kelly makes a 
point of paramount importance in this article. A family history of 
breast cancer is not necessarily indicative of high risk. Indeed, the 
assessment of risk in this situation involves a complex analysis of 
epidemiologic factors, and for some persons a family history is of 
no prognostic significance. Recognition of this point, previously 
not universally appreciated, is extremely important for all sur- 
geons who treat women with breast disease. 

GARDNER W. SmitH, MD 
Baltimore 
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Calendar of Events 


1981 


March 


Central Surgical Association, Dearborn, Mich, 
March 4-7. Contact the Secretary, W. O. Grif- 
fen, MD, University of Kentucky Medical Cen- 
ter, Lexington, KY 40536. 

American Society for Head and Neck Surgery, 
Phoenix, Ariz, March 8-11. Contact Secretary, 
J. C. Goldstein, MD, Albany Medical College, 
Albany, NY 12208. 

Society of Head and Neck Surgeons and Amer- 
ican Society for Head and Neck Surgery, joint 
scientific meeting, March 8-12. Hyatt Regency 
Hotel, Phoenix, Ariz. Information Gabriel F. 
DeFreitas, MD, 1010 E McDowell Rd, Suite 
203, Phoenix, AZ 85006. 

Neurosurgical Society of America, March 15-18, 
Del Monte Lodge, Pebble Beach, Calif. Con- 
tact Dr Jim L Story, Secretary, NSA, 7703 
Floyd Curl Dr, San Antonio, TX 78229. 

American College of Surgeons, spring meeting, 
March 29-April 2, New Orleans. Contact ACS, 
55 E Erie St, Chicago, IL 60611. 


April 


American Burn Association, April 1-4, Sheraton 
Washington Hotel, Washington, DC. Contact 
Dr P William Curreri, New York Hospital/ 
Cornell Medical Center, 525 E 68th St, New 
York, NY 10021. 

American Association of Neurological Sur- 
geons, April 5-9, Boston Sheraton Hotel, Bos- 
ton. Contact AANS 625 N Michigan Ave, Suite 
1519, Chicago, IL 60611. 
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American Surgical Association, April 22-24, 
Hyatt Regency Hotel, Chicago. Contact Dr W 
Gerald Austen, 32 Fruit St, Boston, MA 
02114. 

International Microsurgical Society, 6th interna- 
tional congress, April 28-May 1, 1981, Sydney 
Opera House, Sydney, Australia. For informa- 
tion, contact International Microsurgical Soci- 
ety, PO Box 22582, San Diego, CA 92122. 

American College of Obstetricians and Gyneco- 
logists, April 22-30, Las Vegas Hilton Hotel, 
Las Vegas. Contact the executive director, W. 
H. Pearse, MD, 1 E Wacker Dr, Suite 2700, 
Chicago, IL 60601. 

American Pediatric Surgical Association, April 
29-May 2, Innisbrook, Tarpon Springs, Fla. 
Contact the secretary, R. J. Touloukian, MD, 
333 Cedar St, New Haven, CT 06510. 


May 


Southwestern Surgical Congress, May 4-7, Del 
Monte Hyatt Hotel, Monterey, Calif. Contact 
the secretary-treasurer, J. A. Barney, MD, 708 
Physicians & Surgeons Bldg, Oklahoma City, 
OK 73103. 

American Society for Artificial Internal Organs, 
May 6-8, Disneyland, Anaheim, Calif. Contact 
the executive director, K. K. Burke, PO Box 
777, Boca Raton, FL 33432. 

American Association of Plastic Surgeons, May 
10-13, Williamsburg, Va. Contact the secreta- 
ry, J. E. Bennett, MD, Emerson 235, 1100 W 
Michigan, Indianapolis, IN 46223. 

The Society of Neurological Surgeons, May 
10-13, Chicago. Contact Dr W Kemp Clark, 
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Secretary, Society of Neurological Surgeons, 
5323 Harry Hines Blvd, Dallas, TX 75235. 

American Urological Association, May 10-14, 
Sheraton Boston Hotel, Beston. Contact AUA 
Office of Education, PO Bex 1129, Aspen, CO 
81611. 

American Association for Thoracic Surgery, 
May 11-13, Hilton Hotel. Washington, DC. 
Contact the executive secretary, W. T. Ma- 
loney, MD, 6 Beacon St, Suite 620, Boston, MA 
02108. 

American Laryngological, Rhinological and 
Otological Society, May 12-14, Vancouver, 
BC, Canada. Contact the executive secretary, 
W. Tible, MD, c/o A. R. Folm, 2954 Dorman 
Rd, Broomall, PA 19008. 


June 


International Academy of Chest Physicians and 
Surgeons, Fourth European Congress on Dis- 
eases of the Chest, June 1-4, 1981, Thessalon- 
iki, Greece. For informaticn, contact IV Euro- 
pean Congress on Diseases of the Chest, PO 
Box 1016, Thessaloniki, Greece. 

American Society of Colom and Rectal Sur- 
geons, June 7-11, Broadmoor, Colorado 
Springs, Colo. Contact the administrative 
secretary, H. Gibson, 615 Griswold, Suite 516, 
Detroit, MI 48225. 

International Cardiovascular Society, North 
American Chapter, June 11-13, Hyatt Regency 
Hotel, Dallas. Contact the secretary, W. J. Fry, 
MD, UT Health Science Center, 5323 Harry 
Hines Blvd, Dallas, TX 75235. 

Society for Vascular Surgery, June 11-13, Hyatt 
Regency Hotel, Dallas. Contact the secretary, 
W. Moore, MD, Departmert of Surgery, UCLA 
Medical Center, Los Ange:es, CA 90024. 
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Correspcndence end Brief Communications 


Staging Laparotomy 
in Hodgkin’s Disease 


To the Editer._In a recert article 
entitled “An Evaluation of the Stag- 
ing Laparotemy ia Hodgkin’s Dis- 
ease" (ARCHIVES 1980;115:694-695), the 
authors expressed a belief that the 
routine use o^ staging laparotomy is 
not indicated in Hodgkin's Gsease. 

I was taken abazk by the lack of 
knowledge rezardirg proposed defini- 
tions in the astiele end in the editorial 
comment. Mantle technique by defi- 
nition, ^ 5 radiotherapy ereompass- 
ing all maor mph node chains above 
the diapkragm ir continuity. Ex- 
tended-fied radiatien therapy by def- 
inition is mzntle radiotherapy plus 
radiotherapy -o the »eriaorti* nodes to 
the level of the pelvic rim, usually 
. including the splen:c hilar nodes and 
spleen if th» latter has not been 
removed. Total nodal radiation is 
radiotherapy encompassing all major 
lymph noce ckains from upper cervical 
to and incudmg inguinal and femoral 
nodes. The splenic hilar nodes and 
spleen are again ineluded if the latter 
has not been removed. 

The authors state that a stage II 
patient with mediastinal disease 


usually receives mantle radiation with 


extended 3ele, whereas stage III and 
IV patierts ^eeeiv» extended radia- 
tion or eomoination chemotherapy. 
The difference by definition between 
extended radiation and extended- 
field radiation is extremely confusing 
in their artice. 

In the 2disorial eommen-, Dr De- 
Cosse talks about total martle radia- 
tion therapy whieh is als a very 
confusing temm; th.s should be called 
total nodal i-radiazion, whch radio- 
therapists an 1 med.cal oncologists use 
as standard nomenclature i» describ- 
ing radia-ior trea-ment of this dis- 
ease. The ardcle aso stated that no 
patients were dowrstaged from stage 
IV or III to stage II or I. Stage IV 
patients, dy definition, should proba- 
bly not be subjected to staging lapa- 
rotomies m tae firs place. 

It has »ee- shown in several arti- 
des*^ that tae value of liver-spleen 
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scanning is very inaccurate in staging 
patients with Hodgkin's disease and 
should be discontinued. Also, in a 
recent personal communication with 
Dr Robert Lukes of the University of 
Southern California Medical Center, 
Los Angeles, he said that, in his 
review of over 1,000 cases of Hodg- 
kin's disease, the only patients who 
could be safely eliminated from stag- 
ing laparotomy were those having 
stage [A Hodgkin's disease with high 
neck disease and with lymphocytic 
predominant histology. In any other 
cases besides this subtype and stage, 
there often appears to be abdominal 
involvement, which in many cases is 
limited to microscopic disease within 
the spleen. Those patients who by 
staging laparotomy are found to have 
microscopic disease in the spleen and/ 
or periaortic lymph nodes as well as 
having disease above the diaphragm 
usually receive total nodal irradiation. 
Those patients in whom laparotomy 
shows no mediastinal disease alone or 
mediastinal and neck disease would 
then receive extended-field radiation 
therapy, treating a mantle port as 
well as a splenic hilar periaortic port 
down to the pelvic rim, thus sparing 
the pelvis unnecessary radiation. Also, 
the removal of the spleen has been 
shown in several articles*' to be of 
direct therapeutic benefit and also 
spares irradiating the left kidney. 

I believe that the authors’ conclu- 
sions, definitions, etc, are inadequate 
to eliminate the routine use of staging 
laparotomy in Hodgkin’s disease ex- 
cept possibly in those patients who 
have high neck disease with lympho- 
cytie predominant Hodgkin's disease, 
those who have obvious stage IV dis- 
ease before the use of staging laparot- 
omy, or those patients with medical 
contraindications. 

MICHAEL R. KADIN, MD 
Pasadena, Calif 
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In Reply.-l am sorry that Dr Kadin 
missed the major point of our article. 
Our purpose was not to delve into the 
semanties of modern radiation thera- 
py. Instead, we emphasized that if. 
extensive radiotherapy or chemother- 
apy are to be used in Hodgkin's dis- 
ease regardless of the surgical find- 
ings, then the staging laparotomy is . 
not needed. 

The terms mantle, extended-field, 
and total nodal radiation are indeed 
eonfusing because they have never 
been precisely defined and accepted 
as such by all radiotherapists. We did 
not attempt to define these terms in 
our report. We stressed, anc I would 
like to mention again, that treatments 
were highly individualized. The use of 
"extended radiation" in this study 
referred to mantle radiation with an 
extended field, or extended-field radi- 
ation, as defined by Dr Kadin. Stage 
IIA patients often received this 
extended-field radiation, but this was 
dependent on the degree of supra- 
diaphragmatic involvement and histo- 
logic type, as stated in the article. 
Stage III and IV patients also under- 
went this treatment if radiotherapy 
was indicated. Many of these patients, 
however, were treated with chemo- 
therapy. Our radiotherapists do agree 
for the most part with Dr Kadin’s 
definitions. However, they believe 
that total nodal radiation is a misno- 
mer because not all mesenteric nodes 
are included in the treatment field. 

Dr Kadin refers to the stage IV 
patients in our report and states that 
such patients should not be subjected 
to laparotomies in the first place. I 
agree completely and hope that he 


Correspondence and Brief Communications 367 


ee By 


would realize this from the informa- 
tion presented in the article. Ours was 
a retrospective study, and today we 
would certainly not subject a clinical 
stage IV patient to a staging laparoto- 
my. 

We believe that the liver-spleen 
scan is a valuable tool for clinical 
staging of the patient with Hodgkin’s 
disease. I doubt that many clinicians 
have discontinued this test in the 
assessment of these patients. 

In regard to Dr Kadin’s last para- 
graph, we are not proposing the elim- 
ination of the staging laparotomy. 
The key word here is routine. We 
believe that the routine use of this 
procedure is not justified, especially 
with today’s aggressive and successful 
chemotherapy and radiotherapy. We 
agree with DeVita, who has stated 
that the staging laparotomy is a mis- 
understood procedure. He says that it 
should never be reflexly performed in 
patients with Hodgkin’s disease be- 
cause, even though it may result in a 
change in stage, it rarely should result 
in a change of treatment plans for a 
given patient. It is of value most when 
the patients being staged are part of a 
study to evaluate new treatment 
approaches. 

TimoTHy P. O'HOLLERAN, MD 
Wichita, Kan 


1. DeVita VT: Invited commentary regarding 
staging laparotomy in the treatment of Hodg- 
kin’s disease. World J Surg 1978;2:105-107. 


Continuous Positive Airway 
Pressure 


To the Editor.—-With regard to the 
article by Venus et al on continuous 
positive airway pressure (CPAP) (An- 
CHIVES 1980;115:824-828), I and my col- 
leagues recently published the results 
of a study that compared the respira- 
tory and cardiovascular effects of 
CPAP, T-piece breathing, and extuba- 
tion. This study was performed in 
patients who were recovering from 
acute respiratory failure and in 
patients recovering from elective sur- 
gery. We found that CPAP and extu- 
bation were essentially indistinguish- 
able, whereas T-piece breathing re- 
duced functional residual capacity 
(FRC), inereased shunt, and decreased 
the Pao, As Venus et al stated, 
patients who were hemodynamically 
stable demonstrated no changes in 
cardiac index or vascular pressures 
and resistances. 
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In an attempt to explain why CPAP 
and extubation are physiologically 
similar, we measured intratracheal 
pressures in patients while intubated 
(without end-expiratory pressure) and 
then while extubated. Mean expirato- 
ry pressures increased from 0.81 + 
0.16 to 2.44 + 0.53 cm H,O after extu- 
bation. The inspiratory-expiratory ra- 
tio changed from 1:1.18 + 0.17 to 
1:11.96 + 0.31. While intubated, end- 
expiratory pressures were zero. While 
extubated, all patients had end-expi- 
ratory pressures greater than zero. 

We concluded that CPAP mim- 
icks the normal extubated state. Intu- 
bation removed an expiratory retard 
that maintains positive airway pres- 
sure and adequate lung volume. As 
discussed by the authors, normal glot- 
tic mechanisms may be responsible 
for this phenomenon. Invagination of 
the posterior membranous trachea 
may also be responsible. 

The use of T-piece breathing is 
undesirable for two reasons. First, it 
is unnecessary. During weaning, if a 
patient fares well on low levels of 
CPAP, he will do well extubated, since 
CPAP is essentially physiologic. Use 
of T-piece breathing can be mislead- 
ing and unnecessarily time consum- 
ing. This has been noted by others. 
Second, T-piece breathing can be dan- 
gerous. If there is an underlying 
pulmonary pathologie condition, al- 
lowing airway pressures and FRC to 
fall may cause a prolonged deteriora- 
tion in pulmonary function, even if 
CPAP is reinstituted or the patient is 
extubated. We recommend that the 
use of T-piece breathing as a weaning 
modality be abandoned. 

MARC GOTTLIEB, MD 
Albany, NY 
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Surgical Glove Powder: 
A Continuing Hazard 


To the Editor.—Recently, I have seen 
two patients with glove starch peri- 
tonitis, one of my own and one of a 
surgical colleague. In at least one of 


these cases, it is known that the gloves ` 


were well rinsed of starch powder 
prior to the start of the case. It is not 





my purpose to add two additional 
cases to a literature that is already 
bulging with case reports, but to 
remind us as surgeons that perhaps 
we are not pressuring the manufac- 
turers and packagers sufficiently hard 
in this problem. Certainly, the full- 
blown syndrome is reasonably rare, 
but is a catastrophic event for both 
physician and patient when it does 
occur. There is excessive discomfort, 
prolonged hospitalization, and slowly 
resolving disability, enough to try the - 
stamina of even the strongest rela- 
tionship. 

The current practice of attempting 
to remove the starch by washing and 
wiping at the operating table has now 
been shown to de ineffective.' Numer- 
ous cases have been reported even 
after careful glove washing. More- 
over, there is some evidence that the 
clumping of starch after washing and 
wiping may even intensify the reac- 
tion. Even if the glove exterior could 
be completely cleansed, violation of 
the glove integrity during the opera- 
tive procedure occurs frequently 
enough to minimize the effect of such 
efforts. Because intense cases are 
fairly rare, judging the effectiveness 
of such cleansing procedures is vir- 
tually impossib e. 

Clearly, mechanical cleansing is a 
simplistic approach to a much more 
complex problem and does not in any 
way address the true pathogenicity. 
Correction will certainly require more 
intense investigation and identifica- 
tion of antigens, not merely glove 
washing. Grant et al? have already 
pointed to delayed hypersensitivity 
component experimentally identified 
and unrelated =o contamination dos- 
age. Tolbert and Brown, while indi- 
cating that the sheddirg hazard con- 
tinues to exist in spite of washing and 
wiping, also demonstrated that tale 
itself is apparently still being used as 
a mold-release agent, thus adulterat- 
ing the starch-powder lubricant. The 
extensive investigative resources of 
the large manufacturers of gloves 
should be stimulated te identify and 
use a safer lubricant. 

CARL W. LIEBERT, JR, MD 
Louisville 
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Overseas Notes 
Ben Eiseman, MD, Coordina*or 


^ 


Conference on Esoohageal 
Problems 


An internetiona symposium on 
“Medical and surgical Problems of the 
Esophagus" vas hdd in Rome, May 
7-9, 1980, at tI Cavalieri Hilton Hotel 
under the presidency of Pref Sergio 
Stipa of Rome and world traweler, Mr 
Ronald H. R. Eelsey The meeting was 
sponsored by a number o? Italian 
organizations and was designed to 
provide a po@um for physicians and 
surgeons ror all parts of the world 
interested in 2sophageal prcolems to 
discuss problems o: mutual interest. 
In this effort. the meeting succeeded 
extraordirari y wel. 

In contrast to other Italizn meet- 
ings that [hase attended, this one was 
well organized ard skillfully con- 
dueted. The moderators did “heir best 
to keep the speakers within their time 
limits anc, ir general, the meetings 
went off muc_ as they were planned. 
Te be sure, the sessions were unusual- 
ly long, running frcm 9 AM to 8:30 PM 
or later each lay. This was the result 
primarily of an almest doubl-ng of the 
content of the meetmg from chat orig- 
inally plarnee due to the acdition of 
"planned discissions” after each ma- 
jor talk. The= were all conducted by 
Italian physieians and surgeons and 
were realy .eparzte papers rather 
than short eiscussions. They were 
probably added to the program at the 
last minute ase a generous gesture to 
Italian coleazues not otherwise se- 
leeted as mar participants. Except 
for this urnecessary and time- 


consuming asoect, the meeting was a 
great success. 

The formae consisted o^ several 
major topics for diseussion. The morn- 
ing of the fi:st day was devoted to 





Reports of oeerseas meetings should 
be directed to Bea Eisemaa, MD, 
Department of Su-gery, Un-versity 
of Colorado Mediccl Center, 1200 E 
Ninth Ave, Denver, CO 80225. 
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physiopathology and diagnosis and 
the afternoon to investigation and 
treatment of gastroesophageal reflux. 
The complications of gastroesopha- 
geal reflux and their management 
and techniques for reconstruction fol- 
lowing resection for benign esopha- 
geal disease were topics for discussion 
on the second morning. In the after- 
noon, the major portion of the time 
was devoted to the various functional 
diseases of the esophagus, including 
the techniques and the results of 
treatment. On the last day, carcinoma 
of the esophagus was the major sub- 
ject for discussion. The Congress was 
concluded with discussions concerning 
organization of training programs 
related to the esophagus. 

The meeting was well attended, 
there being an average of 400 to 500 
people in the auditorium at all times. 
The speakers came from Western 
Europe and the British Isles, one 
from Eastern Europe, and from 
Canada, the United States, and South 
Africa. There were participants from 
Mexico, South America, Hong Kong, 
and the People’s Republic of China. 
The official language of the program 
was English, and translators were 
available to translate from English to 
Italian and vice versa. 

Dr Code, one of the pioneers in the 
development of esophageal manome- 
try, presented an informative and 
clear review of normal esophageal 
function. His talk was followed by a 
number of discussions. Particularly 
informative in the discussion of this 
paper were the talks on neural control 
of the esophagus by Dr Christensen 
and on the effect of hormones on 
esophageal function by Dr Goyal, both 
from the United States. 

The session on the investigation of 
gastroesophageal reflux, though in- 
formative, was basically a rehash of 
existing information. In the discus- 
sion of surgical techniques for correc- 
tion of reflux, I was surprised by the 
many variations of the original Niss- 


en’s fundoplication that are now in 
use. Some advocate wide freeing of 
the gastric fundus to permit a com- 
plete wrap, whereas others avoid this 
and carry out only a partial wrap. 
Even Rossetti (from Switzerland), 
who originally worked with Nissen, 
now employs only the anterior wall of 
the stomach in his fundoplication 
rather than both anterior and posteri- 
or walls. Others have widened the 
indications for the "Collis-Nissen" 
operation to include almost all cases of 
reflux, not merely those associated 
with esophageal shortening, a policy 
with which I disagree. In one series 
reported by Orringer (from the Unit- 
ed States) of 139 Collis-Nissen proce- 
dures, only one quarter of them were 
done for stricture. Regardless of the 
technique employed, the overall re- 
sults of surgery for reflux seemed 
similar, about 85% of patients being 
improved. 

There was general agreement 
among the speakers that surgery for 
stricture secondary to gastroesopha- 
geal reflux should rarely require 
resection except in the occasional case 
of an undilatable stricture. The phrase 
"short esophagus" still stimulates an 
anxiety response on the part of some, 
partieularly Dr Hill of Seattle, who 
apparently encounters stricture only 
in patients with a simple Barrett's 
esophagus, which he treats by posteri- 
or gastroplexy. Others tend to use 
modifications of an esophageal 
lengthening procedure such as Collis' 
gastroplasty either with Belsey's or 
Nissen's type of antireflux maneuver 
placed around the neoesophagus when 
there is esophageal shortening. Tech- 
niques for reconstruetion when resec- 
tion is required include the use of the 
stomach. It was a joy to hear Profes- 
sor Gavriliu from Romania describe 
his experience with his gastric tube, 
the operation that bears his name. 
Belsey's large experience with colon 
interposition for benign strietures 
was reiterated by Dr David Skinner of 
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Chicago. Emphasis again was placed, 
partieularly by Mr Bremner of South 
Africa, on the prevalence of Barrett's 
esophagus, gastric mucosa having 
been identified in 60% of his patients 
with esophagitis. 

I was interested in Mr Belsey’s 
belief that all lye strictures should be 
resected because of the high incidence 
of carcinoma, the risk being a thou- 
sand times that of the normal popula- 
tion. In his experience, cancer devel- 
oped in 10% to 20% of patients over an 
average interval of 43 years following 
the ingestion of corrosive materials. 
Dr Wilkins of the Massachusetts Gen- 
eral Hospital, Boston, who previously 
espoused the use of excising or incis- 
ing the ring in a Schatzki ring, found 
in his later follow-up studies pre- 
viously reported at the New England 
Surgical Society that the late results 
were less good, only 37% of patients 
being improved. 

The usual differences of opinion 
regarding the use of myotomy vs dila- 
tion as the primary form of therapy 
for esophageal achalasia were ex- 
pressed. The majority of those who 
use esophagomyotomy favored com- 
bining the Heller myotomy with an 
antireflux maneuver. Professor Giuli 
of Paris, though employing an abdom- 
inal approach, was one of the few, 
including myself, who did not advise a 
concomitant antireflux operation, and 
his results were comparable to mine, 
with a 92% rate of improvement. 

Of interest to me was the prefer- 
ence by some for an abdominal 
approach in the operative treatment 
of achalasia. In my experience, this 
usually leads to an inadequate opera- 
tion. Others expressed variations on 
the classical Heller esophagomyoto- 
my, including the excision of an ellipse 
of esophageal musculature and resec- 
tion, which is employed by the Brazil- 
ians, who deal with advanced cases of 
megaesophagus due to Chagas’ dis- 
ease. 

The most impressive presentation 
on carcinoma of the esophagus was by 
Dr Huang of Peking. He discussed in 
detail the screening techniques for the 
early identification of cancer used in 
the parts of China where the disease is 
almost endemic. Abrasive cytology 
was 90% successful in identifying ear- 
ly lesions, in only half of which the 
roentgenogram was abnormal and in 
only 75% of which the lesion could be 
identified endoscopically. Recently, 
with the topical application of tolon- 
ium chloride, even lesions that could 
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not be visualized grossly could be iden- 
tified endoscopically. Early lesions 
identified by these screening tech- 
niques had a resectability rate of 
100%. A third of these patients had 
carcinoma in situ. The overall five- 
year survival rate was 85.9%, and the 
ten-year survival rate, 56%. Of 237 
patients undergoing resection, there 
were six deaths, a mortality of 2.5%, a 
remarkable record. 

Varying results were reported by 
other speakers from different parts of 
the world. A very aggressive approach 
was used by Professor Ong’s group 
from Hong Kong. In an extraordinary 
series of 1,702 cases, half were 
resected. Although their hospital mor- 
tality was about 40%, they were able 
to achieve a five-year survival rate for 
upper-third lesions of 30%. Their over- 
all five-year survival rate was 18%. Dr 
Skinner now avoids intrathoracic 
anastomoses, preferring a cervical 
anastomosis in all cases in an effort to 
reduce excessive mortality. His overall 
five-year survival rate was 26%. The 
best surgical experience was that of 
Akiyama from Tokyo, who reported a 
0.6% hospital mortality among 323 
patients undergoing resection, with a 
30% five-year survival rate for adeno- 
carcinoma and 25% for squamous cell 
carcinoma. 

Palliative procedures were also dis- 
cussed. Dr Pearson of western 
Canada, formerly of Edinburgh, re- 
peated his previous statistics regard- 
ing the effectiveness of intensive irra- 
diation, which he was able to apply to 
60% of all his patients, with a 17% 
five-year survival rate. However, in 
50% of his patients a radiation stric- 
ture developed and not all could com- 
plete the therapy. Peroral intubation 
of nonresectable lesions was discussed 
and this approach seems to be gaining 
popularity. Dr Celestin of England 
described his peroral prosthetic tube, 
which can be positioned endoscopical- 
ly rather than necessitating laparoto- 
my as did the tube that he originally 
described. 

Though nothing startlingly new 
was presented at this meeting, it pro- 
vided an excellent opportunity for 
individuals from all over the world to 
meet and discuss problems concerning 
the esophagus. The transactions will 
be published as a book, which, I am 
sure, will be of interest to all surgeons 
whose practice includes the manage- 
ment of esophageal disease. 

F. HENRY ELLIS, JR, MD 
Boston 
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Ailas of Acute Hand ‘njuries, by Sigurd C. 
Sandzen, Jr, 142 ep, $95, 1,144 illus, New York, 
MeCraw-Hill Boo. Co, 1930, 


Bf one pcte is worth 1,090 words, 
what are mcre than 1,000 pictures 
worth? To de exact, -his book nas 1,144 
pietures, €53 »f them in colar. It por- 
trays an astonishing array and vari- 
ety of hand irjuries The grzphics are 
exeellent and so are mos: of the photo- 
graphs. The» show very well the 
extent of ti sue damage in many 
types of injury, anc also shcw appro- 
priate repair techriques, as well as 
some that are inappropriate 

Each of the 19 chapters deals with 
various t-pe of injuries classified 
either by the “ind o: tissue irvolved or 
by the mechaxzism cf injury. Through- 
out, the avthor demons-rates a 
healthy respect for the ability of the 
hand and its parts to repair them- 
selves given a modicum of surgical 
support. “hoagh some sopaisticated 
repair tecanieues are showr, particu- 
lary in tae .andliag of tendon and 
nerve injuries, even more often the 
precess of heding by secondary inten- 
tion is demon trated. The basic princi- 
pies of weune management. debride- 
ment, deay-d clesure waere ap- 
prepriate, and measures tc prevent 
sepsis, edeme, and stiffness are not 
only grapkicaly illustrated bat empha- 
sized repeate-ly. Geod! This is repeti- 
tion of a taeme tha- too often is given 
oniy lip servi e in kand-surgery text- 
beeks, whereas Dr Sandzer convinc- 
ingly shows tae reader that an under- 
standing of he principles 5f wound 
healing is undamertaltotheeveryday 
practical care 5f hand injuries. 

"This text can be read witk profit by 
anyone conce-ned with either the pri- 
mary or secordary zare of hand trau- 
ma, regamdle.s of level of training. 
The expemen-ed hend surgeon or the 
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emergency room intern can open it at 
random and find something of value. 
Reading it is both rewarding and fun. 
I found this to be an honest presenta- 


tion of hand trauma and its results, 


rather than a glorified tribute to sur- 
gical cleverness. The author shows 
things as they are, not as we wish they 
were. Ninety-five dollars will buy a 
gourmet meal; the same investment 
here brings a long-lasting repast of 
satisfying and digestible brain food. 
PAUL Brown, MD 
Bridgeport, Conn 


A Primer of Water, Electrolyte and Acid-Base 
Syndromes, ed 6, by Emanuel Goldberger, 472 pp, 
$18.50, Philadelphia, Lea & Febiger, 1980. 


A primer, according to Webster’s 


dictionary, is a book used in teaching 
children ... hence an elementary text- 


book. The exemplary fashion in which | 


the author has succeeded in pres- 
enting the fundamentals of electro- 
lytes and acid-base balance in a logical 
and easy-to-follow manner is attested 
to by the number of editions and 
translations since the book was first 
published in 1959. 

In this, the sixth edition, the mono- 
graph retains its general format, but 
its text has been expanded and the 
size of the book increased to 6 x 9!5 
in, so it ean no longer be carried 
conveniently in a coat pocket for easy 
reference. The book is organized in 
five sections. The first three sections 
deal with extracellular water (section 
1) and syndromes associated with 
water and sodium disturbances (sec- 
tions 2 and 3). The fourth section, 
composing more than half of the book, 
deals with clinical syndromes due to 
disturbances of acid-base balance. The 
final section is devoted to principles of 
fluid therapy, including various solu- 
tions available for this purpose, intra- 


venous hyperalimentation, and peri- 
toneal dialysis. An appendix shows 
mathematical formulas for calculation 
of osmotic shifts of water and the 
effect of hyperglycemia and elevated 
BUN concentration on serum sodium 
concentration. 

In this edition, the author has had 
for the first time a collaborator, J. M. 


= Brensilver, MD, who revised and 


updated the sections on renal physiol- 
ogy and renal disorders, including an 
excellent discussion on the use of di- 
ureties in edematous states. Another 
major improvement in the text is the 
simplification of the discussions of 
acid-base balance, with deletion of 
obsolete terms such as carbon dioxide 
capacity. 

The book is written by an internist 
and directed to internists. Only one 
chapter is devoted to parenteral thera- 
py in surgical patients, which only 
superficially covers the subject, lacks 
recent references, and is woefully 
inadequate for the surgical resident in 
training. The same criticism applies to 
the chapter on burns, which is out- 
dated. No consideration is given to the 
treatment of shock. The large volume 
of literature on the use of crystalloids 
and colloids in various circulatory dis- 
turbances is completely ignored. 

The book contains other minor 
flaws. Cross-indexing is sometimes 
incomplete: for example, the use of 
hydrochloric acid is discussed in treat- 
ment of metabolic alkalosis (chapter 
27), but is not mentioned in chapter 36 
when acidifying solutions available 
for fluid therapy are discussed. Some 
concepts that have long been obsolete 
have been carried over from previous 
editions, such as the use of absolute 
alcohol as a diuretic in postoperative 
patients undergoing mitral commis- 
surotomy (p 64), or expressing the 
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dosage of potassium chloride added to 
intravenous fluids in grams rather 
than milliequivalents (p 371). 

With these exceptions, the book 
continues to be a valuable compen- 
dium on clinical syndromes that 
involve electrolytes and acid-base bal- 
ance. It should be required reading for 
the medical student and medical resi- 
dent, and it makes a handy reference 
manual for the busy physician in prac- 
tice. It contains a great deal of useful 
information for the surgeon as well, 
but to satisfy his specialized needs 
pertaining to operation and trauma he 
must look elsewhere. 

PETER HUTCHIN, MD 
La Jolla, Calif 


Grant’s Method of Anatomy, ed 10, by J. V. 
Basmajian, 625 pp, with illus, Baltimore, Wil- 
liams & Wilkins Co, 1980. 

The tenth edition of Grant's Method 
of Anatomy by John V. Basmajian 
carries on the tradition of clarity and 
simplicity in the presentation of 
essential anatomical information es- 
tablished by the late J. C. B. Grant of 
the University of Toronto, whose first 
edition of this book was published in 
1937. This present edition of 625 pages 
in 50 chapters covers seven regions of 
the human body. This reflects the 
contemporary trend to condense ana- 
tomical information into regions, 
rather than the encyclopedic systemic 
method customarily used prior to 
World War II. 

In each chapter, the anatomical 
material is presented in summary 
paragraphs, using precise and uncom- 
plicated language. On almost every 
page, there are diagrammatic line and 
stipple-tone drawings and color 
plates, which summarize and clarify 
the material described in the text. 
These illustrations are remarkably 
practical and helpful for understand- 
ing anatomical structures. Clear dia- 
grams such as these can present prin- 
ciples better than long, involved 
descriptions or elaborate illustrations. 
The author thoughtfully provides a 
five-page introduction that clarifies 
descriptive anatomical terms and a 
concise preview and general consider- 
ations of the major organ systems in 
the first 62 pages. This should be 
particularly beneficial to the begin- 
ner. 

The pertinent and essential anato- 
my of the head and neck, which is 
often difficult to understand, is clear- 
ly presented and illustrated. This also 
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applies to the thoracic, abdominal, and 
pelvic structures, and the vascular sys- 
tem. The details of the bones of the 
skull are condensed in the final chapter 
for occasional reference. In addition, 
the material the author believes 
requires less emphasis is placed in 
small print. The functional actions of 
the upper and lower limb muscles, 
including those of the hand and the 
foot, are summarized by diagrams or 
in tables that include their nerve 
supply. The geometric shape of bones, 
which significantly affects their func- 
tion, is depicted by diagrams, whereas 
the minor details of bone and joints 
are omitted. This should be appre- 
ciated by medical students, who all too 
often are belabored by a superfluity of 
minor and irrelevant details. It is 
unfortunate that contemporary non- 
physician anatomists, without the 
benefit of clinical training and experi- 
ence, are so prone to believe that “if 
an anatomical structure has a name, it 
must be important.” In contrast, this 
book benefits by Dr Basmajian’s clini- 
cal experience and a clear view of 
what is relevant and essential. A new 
section, entitled “Radiographic Atlas," 
with 30 roentgenograms has been 
added at the end of this edition. They 
include views of the thorax, upper and 
lower gastrointestinal barium studies, 
views of the skull, cervical spine, and 
some major bones and joints, a myelo- 
gram, and a femoral arteriogram. | 
suggest that arteriograms of the coro- 
nary, abdominal, pelvic, limbic, and 


cerebral vessels be included in future 


editions. 

Without detracting in any way 
from the value of this informative and 
excellent book, it should be stated that 
when the surgeon or a specialist is 
interested in obtaining more exten- 
sive descriptions of the minute detail 
of certain regions, the classic text- 
books Morris’ Human Anatomy and 
the older editions of Gray’s Anatomy 
remain unexcelled. It is unfortunate 
that the former is out of print, and 
that the later American editions of 
the latter have lost some of their 
original clarity and simplicity due to 
contemporary deletions and by the 
addition of obscure and unimportant 
fascia. 

However, for the first-year medical 
student or those wishing to have a 
rapid and concise review of gross 
anatomy, this edition of Grant’s 
Method of Anatomy serves very well. 
The commendable inclusion of the 
many diagrams throughout the book 


verifies the maxim that one picture is 
worth 1,000 words. Grant’s Atlas of 
Anatomy could serve as a useful 
adjunct and companion. The prese&t 
author’s purpose, as expressed in his 
preface, to present the anatomical 
material by a elear, rational explana- 
tion and to serve as a friend and 
counselor has been well accomplished. 
In my opinion, this is one of the best 
shorter gross anatomy texts available 
for the beginning medical student. 
DARVAN A. MOOSMAN, MD 
Ann Arbor, Mich 


A Guide to Dissection in Gross Anatomy, by 
Russell T. Woodburne, New York, Oxford Uni- 
versity Press, 1980. 

No instructor in an introductory 
course in gross anatomy approaches 
his task without a tentative plan in 
mind for the progressive presentation 
of the complex structures that make 
up the human body. This small guide 
by a distinguished author provides an 
ideal perspective. 

Even now, I remember as a begin- 
ning student, as an advanced student, 
as a fledgling surgeon, and as a doctoral 
candidate teaching anatomy with 
McCotter’s as my guide. McCotter’s 
brief listing of structures was confus- 
ing because at the time all the conven- 
tional textbooks were system oriented. 
Dr Woodburne’s guide is pleasantly 
more detailed yet succinct and, what is 
more important, closely parallels the 
regional presentation of structure in 
his textbook. Thus, the guide and the 
textbook make an unexcelled combina- 
tion with which the student can work 
and learn more efficiently. 

In this day of modern medical edu- 
cation, when gross anatomy has been 
relegated to a small niche in a depart- 
ment of molecular biology, Dr Wood- 
burne’s guide should be exceedingly 
welcome. To avoid the subject’s com- 
plete elimination from the medical 
curriculum, the teachmg of gross 
anatomy is being rescued by depart- 
ments of surgery. The Woodburne 
guide is invaluable in such a setting, 
because the Arabic numbering of see- 
tions facilitates deletions and the 
assignment of particular sections for 
teaching by the surgical specialty see- 
tions of the department. The italiciza- 
tion of important structures place 
emphases where they belong for study 
and review. 

MARK A. HAYES, MD 
New Haven, Conn 
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The principal aaalgesiz ingredient, oxy- 
codone, is a semisynthetic narcctic with 
multiple actions cualisatively similar to 
those of morph ne. The analgesi- effect 
of oxycodone begins within 10 to 15 min- 
utes after eral administration, paaks at 
45 minutes-and o»e:sists for 3 to 6 hours.' 
Acetaminophen a nor-narcotic analge- 
sic, complements the pain relief pro- 
vided by oxycocone. 


Summary of Prescr Ding Infarmation 
Contraindications: Pypersersitivity to oxycodone or 
acetaminopher 


Warnings: Drug dec9ncence- Oxycodcne»can pro- 
duce drug depende-ce of the morphine *vpe and 
may be abused. P=ycaic cependence, physical 
dependence and t \lesance may develop uron 
repeated administran prescribe and &dminister 
with same caution acorooriate to other cralarcotic- 
containing mec catio^s. Subject to the Fed=-al Con- 
‘rolled Substances Ac 

Jsage in ambæatory patents- Caution patents that 
oxycodone mas imper menta: and, or physcal abili- 
ves required fomperfoemance C potentially hazardous 
‘ASKS such as deving : cer or Merating machinery 
interaction with oteer Cenal Nervous System 
depressants. Patients reeeiving othe: narcetic aral- 
gesics, genera: ane thescs, 5henorhiazines, other 
tranquilizers, sedafve-nypnotics or other CNS 
depressants (inciudin» al-ohol with TYLOX zapsu'es 
may exhibit additive ONS depression. Wren such 
combined therapy is orsempated, the dog of one 
or both agents snouldibe reduced 

Usage in pregnanc . Safe use not established 
Should not be usec im pregnant womer unless 
potential benefits outveigm possible hazards. 

Usage in children: Saouid ndi be administered to 
children 


Precautions: Head irsury and*ncreased inrzacrar ial 
pressure: The respiram depessant effects of nar- 
Cotics and their capaccy t» elevate cerebrospinal fluid 
pressure may be mar-ediy exaggerated in ~e pres- 
ence of head injury, other infzacranial lesiens or a 
pre-existing increase an :ntrac'ania! pressure. Fur- 
thermore, narcalics preduce acverse reactiows which 
may obscure the clinical Course of patients with head 
IAJUNES 

Acute abdomina! conditons: TYLOX capsules or 
ather narcotics may Oescure t» diagnosis œ dinical 
Course of acute abdormne: conditions 

Soecial risk patients: edrr:niste with cautior to cer- 
tein patients such as *he»eldery or debilita=c, and 
those with severe irr2ai-men of hepatic »r renal 
function, hypotmyroiasm. Adeison s disese, and 
prostatic hypertrzphy er usethre stricture 


Adverse Reactions: Vos! frequent Lightheaded- 
ness, dizziness, sedaticn, nausea anc vomiti; more 
prominent in &mbul:tosy thin non-amtulatory 
patients; some of these reactiors may be alleviated if 
the patient lies down. :Otiers: 3uphoria, dy .phoria, 
constipation, skin rash :ncspruritus 


Dosage and Administration Dosage sh» uid te 
adjusted according to severity ef pain and response 
of the patient. It may »ccasionmlly be necessary to 
exceed the usus! dosage recemmended elow n 
cases of more severe »air or i those patie-:s who 
have become tolerant d t»e aralgesic effecf of na-- 
cotics. TYLOX capsules a given orally. Usus adult 
dose is one capsule eves/ 6 Bours as needed for 
pain 
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Warnings 
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An oxycodone analgesic 
combination without APC 


TYLOX 


CAPSULES 


oxycodone HCI* 4.5 mg, 
oxycodone terephthalate* 0.38 mg, 
acetaminophen 500 mg 












*Warning: May be habit forming. 
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UNDER USED UNDER PAR 


Our over-mechanized, Insufficient exercise 
sedentary life-style de- increases the natural loss 
prives most people of the of muscular fitness that 
exercise they need to occurs as people grow 
maintain skeletal muscles older.’ Abdominal and an- 
in optimal condition. terior paraspinal muscles, 
Consequently, these mus- particularly, need to be 
cles are often too weak kept up to par since weak- 
or stiff to withstand the ness in these areas is 
stress of unusual, or even probably responsible for 
ordinary, physical activity.” lumbosacral strain—the 
most common cause of 
low back pain." 
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OFTEN THE 
CAUSE OF THE 
SPASM/PAIN/ 
SPASM CYCLE 


The outcome of strain on 
little-used, nonsupportive 
skeletal muscles is often 
painful spasm.* Pain, in 
turn, produces more spasm 
—which causes more pain.  . 
If the patient is to obtain s ` 
relief, this cycle needs a“ 
to be interrupted | as a 
soon as possible." fan 
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-= OFTEN WHY PATIENTS | 
>à NEEDADJUNCTIVE | 
) A VALIUM (diazepam/Roche) - 
|. «4 \=NOT A TRICYCLIC 

` y | MUSCLE RELAXANT - 


To break the spasm/pain/spasm cycle, the 

usual measures—bed rest and moist heat 

application—are often supplemented with 

medication. Because of its long proven 

and potent skeletal muscle relaxant properties, 
the medication most often chosen is Valium. In 
addition, Valium offers advantages that a tricyclic 
muscle relaxant cannot claim: 1) A wide range of 
major indications (cerebral palsy, upper motor neuron 
disorders, athetosis, stiff-man syndrome) as well as 
spasm due to local pathology, such as herniated 
lumbosacral discs or acute muscle strain. 2) Valium is 
used in patients with heart conditions and hyper- 
thyroidism, and in patients being treated with 
anticholinergics or guanethidine-type antihyperten- 
sives. 3) Wider age range (unlike the tricyclic 
agent, adjunctive Valium can be used for skeletal mus- 
cle spasm in patients under 15. Not for use in chil- 
dren under 6 months). 4) No cardiotoxicity. 5) Dosage 
flexibility (three dosage strengths supplied as scored 
tablets). Since drowsiness, fatigue and ataxia occasion- 
ally occur, patients should be cautioned against driv- 
ing or operating hazardous machinery. They should 
also be advised against simultaneous ingestion of 
alcoholic beverages during therapy with Valium. 


2-mg. 5-mg, 10-mg ied tablets 
® 


diazepam/ Roche 
most often chosen for & 


adjunctive treatment &.. 
of skeletal muscle spasm 





Before prescribing, please see following page for a 


summary of product information. 
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VALIUM Giazepam/Roche) € 


Before prescribing, please consult complete 
product information, a summary of which 
follows: 
Indications: Management of anxiety disorders, or 
short-term relief of symptoms of anxiety; symptomatic 
relief of acute agitation, tremor, delirium tremens and 
hallucinosis due to acute alcohol withdrawal; adjunc- 
tively in skeletal muscle spasm due to reflex spasm 
to local pathology; spasticity caused by upper motor 
neuron disorders; athetosis: stiff-man syndrome; con- 
vulsive disorders (not for sole therapy). 
The effectiveness of Valium in long-term use, that is, 
more than 4 months, has not been assessed by 
systematic clinical studies. The physician should 
periodically reassess the usefulness of the drug for 
the individual patient 
Contraindicated: Known hypersensitivity to the 
drug. Children under 6 months of age. Acute narrow 
angle glaucoma; may be used in patients with open 
angle glaucoma who are receiving appropriate 
therapy. 
Warnings: Not of value in psychotic patients. 
Caution against hazardous occupations requiring 
complete mental alertness. When used adjunctively 
in convulsive disorders, possibility of increase in 
frequency and/or severity of grand mal seizures may 
require increased dosage of standard anticonvulsant 
medication; abrupt withdrawal may be associated 
with temporary increase in frequency and/or severity 
of seizures. Advise against simultaneous ingestion 
of alcohol and other CNS depressants. Withdrawal 
symptoms similar to those with barbiturates and 
alcohol have been observed with abrupt discontinua- 
tion, usually limited to extended use and excessive 
doses. Infrequently, milder withdrawal symptoms 
have been reported following abrupt discontinuation 
of benzodiazepines after continuous use, generally at 
higher therapeutic levels, for at least several months 
After extended therapy, gradually taper dosage 
Keep addiction-prone individuals under careful sur- 
veillance because of their predisposition to 
habituation and dependence. 
Usage in Pregnancy: Use of minor tran- 
quilizers during first trimester should 
almost always be avoided because of 
increased risk of congenital malforma- 
tions as suggested in several studies. 
Consider possibility of pregnancy when 
instituting therapy; advise patients to 
discuss therapy if they intend to or do 
become pregnant. 
Precautions: If combined with other psychotropics 
or anticonvulsants, consider carefully pharmacology 
of agents employed; drugs such as phenothiazines, 
narcotics, barbiturates, MAO inhibitors and other 
antidepressants may potentiate its action. Usual 
precautions indicated in patients severely depressed, 
or with latent depression, or with suicidal tendencies 
Observe usual precautions in impaired renal or 
hepatic function. Limit dosage to smallest effective 
amount in elderly and debilitated to preclude ataxia 
or oversedation 
Side Effects: Drowsiness, confusion, diplopia, 
hypotension, changes in libido, nausea, fatigue, 
depression, dysarthria, jaundice, skin rash, ataxia, 
constipation, headache, incontinence, changes in 
salivation, slurred speech, tremor, vertigo, urinary 
retention, blurred vision. Paradoxical reactions such 
as acute hyperexcited states, anxiety, hallucinations 
increased muscle spasticity, insomnia, rage, sleep 
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Penetrating, Obstructing, 


and Perforating Carcinomas 
of the Colon and Rectum 


Wiliam E. Kelly, Jr, MD; Peter W. Brown, MD; Walter Lawrence, Jr, MD; Jose J. Terz, MD 


* One third œ 735 patients with colorectal cancer operated on 
at the Medical College of Virginia Hospitals, Richmond, between 
1957 and 1972 were initially seen with a major complication of 
their disease (mvolvement of adjacent organs or structures, 
obstruction, or »erforation). Lesions penetrating to involve adja- 
cent organs mede up 9% of the group studied; the operative 
martality (9%) and five-year survival figures (41%) for those with 
this finding were nearly identical to those of the overall series 
when only rese-tions with curative intent were examined. The 
operative mort ities from obstructing and perforating lesions 
were, respectively, twc and four times the overall mortality; and 
crude five-year survival figures were one half and one fourth the 
overall survival cata for the series. This poor prognosis appeared 
to be largely a function of the more advanced stage of disease in 
these groups ard of sequelae from the complicated manifesta- 
tions that signi? -antly increased operative mortality. Consider- 
ing only patientsssurviving “curative” resections, the penetrating 
and obstructing :xesions were associated with a five-year survival 
that was the sar»e as that for the curative resection group as a 
whcle (40%), while these patients with perforating lesions had 
roughly half this life expectancy. Therefore, patients with these 
major complicat 5ns of colorectal carcinoma must be treated by 
an aggressive surgical approach if there is no evidence of 
metastatic disease. 

(Arch Surg 19-1;116:381-384) 


Accepted for put-ieation Dec 10, 1980. 

From the Divisie ef Surgical Oncology, Department of Surgery, and the 
MCV/VCU Caneer Senter, Medical College of Virginia, Virginia Common- 
wealth University, ~ichmond. Dr Terz is now with the City of Hope Medical 
Center, Duarte, Cz if. Dr Kelley was a clinical fellow of the American 
Cancer Society at t. e time of the study. 

Reprint requests-te Division ef Surgical Oncology, Medical College of 
Virgmia, MCV Stafon, Richmond, VA 23298 (Dr Lawrence). 
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arcinoma of the colon and rectum is the most frequent 
visceral cancer in the United States and the second 
leading cause of death among malignant diseases. The 
overall, crude five-year survival is variably reported 
between 25% and 34%,'* with considerable improvement in 
survival when analysis is limited to the more favorable 
lesions and clinical manifestations. The major complica- 
tions of colorectal cancer, ie, penetration of adjacent 
structures, obstruction, and perforation, have long been 
observed to worsen the prognosis for potentially curable 
lesions.**'* However, more recently, question has been 
raised whether the tumors causing these complications are 
inherently more aggressive or whether the poor prognosis 
is primarily related to sequelae of the complications. 

We reviewed 15 years' experience in the treatment of 
colorectal carcinoma at the Medical College of Virginia 
(MCV), Riehmond, and analyzed the prognostic implica- 
tions of each of the three major complications. From the 
findings presented, conclusions may be drawn as to the 
appropriateness of an aggressive surgical approach toward 
patients with colorectal cancer who manifest these various 


` complications. 


PATIENTS AND METHODS 


Hospital charts were reviewed on patients who underwent 
operative treatment for carcinoma of the colon and rectum at 
MCV (including McGuire Veteran’s Administration Hospital) 
during the 15-year period from 1957 to 1972. Data were accumu- 
lated on 735 patients for whom full follow-up information was 
available for a minimum of three years following the initial 


surgery. 
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Ma aa 


The composition of the colorectal cancer population in this series 
is quite representative of those previously reported in the litera- 
ture. The median age for this population was 63 years, with a 
predominance (7595) in the 6th, 7th, and 8th decades. Fifty-two 
percent of the patients were white and 48% were black. The sex 
distribution is somewhat skewed toward a 56.5% male group by the 
contribution of 25% of our patients from the McGuire Veterans 
Administration Hospital. The distribution of primary lesions 
throughout the colon and rectum (Table 1) did not reflect the 
recently noted trend away from predominantly distal lesions.’ 

The Dukes’ classification utilized at MCV is that originally 
described by Cuthbert Dukes. One hundred four patients, 14% of 
the total group, were classified as having Dukes’ A lesions, defined 
as infiltrating carcinoma confined within the bowel wall. Dukes’ B 
lesions, defined as invasion through the muscular layers and 
serosa or into the perirectal fat without lymph node metastasis, 
were present in 255 patients or 35% of the patient population. 
Dukes’ C lesions, with regional nodal metastases, made up 173, or 
24% of the tumors. Finally, 193 patients, or 26% of the total 
population, had incurable disease, as manifested by distant metas- 
tasis. These data are compatible with reported series showing 40% 
to 50% of cases routinely limited to the bowel wall, 30% to 33% of 
lesions having regional lymph node metastases at the time of 
diagnosis, and 25% with distant metastatic disease.* ^? 


RESULTS 


The overall, absolute five-year survival for the entire 
series was 30%, including all stages of disease. The five- 
year absolute survival for more favorable resectable lesions 
was somewhat lower than comparable figures from the 
recent literature.'?^*5?^* The five-year survival for patients 
with Dukes’ A lesions was 72% and for patients with Dukes’ 
B lesions, it was 50%. The five-year survival for patients 
with Dukes’ C lesions was 30%, and for those with Dukes’ D 
lesions it was 1%. The five-year survival for all patients 
resected for cure was 40%. 

Operative mortality, defined as failure to survive 30 days 
or to leave the hospital alive following surgery, was 8.5% 
overall (Table 2). For elective cases, the operative mortality 
was 7.7%. However, obstructing lesions were associated 
with a 17% operative mortality, and resection of perforat- 
ing tumors carried a 30% operative mortality. Curative 
resection en bloc with locally involved structures was 
associated with a 9% operative mortality, a figure very 
close to the mortality for the entire group. 


Penetration of Adjacent Organs 


Sixty-six patients (9%) underwent curative resection of 
penetrating lesions appearing to involve adjacent organs 
by direct extension. This group of patients had a crude 
five-year survival of 41% (Table 3). Lesions demonstrating 
microscopic tumor invasion in the pathologic specimen 
were associated with a small numerical survival disadvan- 
tage when compared with those lesions involving adjacent 
organs by inflammatory adhesion, but the difference was 
not statistically significant. The distribution of involved 
adjacent organs in this series is given in Table 4. Bladder 
and small bowel were the organs most frequently involved 
by tumor. Twenty of the 22 patients with bladder involve- 
ment underwent total pelvic exenteration with curative 
intent. 
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Table 1.—Distribution of Primary Lesions (1957 to 1972) 
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Table 2.—Postoperative Mortality 
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The most frequent initial complication seen in this series 
was bowel obstruction, seen in 156 patients, or 21% of the 
entire series. Although a left-sided predilection is usually 
described for obstructing lesions, the anatomic distribution 
of obstructing colorectal carcinomas in the present series 
was similar to that of the entire group; 70% of obstructmg 
lesions appeared on the left side of the colon, compared 
with 75% left-sided lesions overall. The crude five-year 
survival for patients first observed with obstructing 
lesions was a rather dismal 18%. However, the operative 
mortality for this group was 17.5%, which was twice as high 
as the overall operative mortality. Further analysis 
revealed that 42% of patients first seen with obstructing 
lesions were considered incurable at the time of laparoto- 
my, compared with only 27.5% of the total series. If only 
curable tumors were considered (ie, Dukes’ A, B, and C 
lesions), the five-year survival is much more satisfactory, 
at 35%. Finally, if the unfavorable variable of operative 
mortality is then corrected for by considering only survi- 
vors of initial curative procedures, the five-year survival 
becomes 40%, which is identical to the survival of all 
patients resected for cure in the overall series (Table 5). 


Perforation 


Free intestinal perforation was found to be the most 
lethal complication of colorectal cancer. Twenty-seven 
patients were seen initially with free perforation, which 
made up 3.7% of the overall series. Thirty-seven percent of 
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Table 3.—Crude Survival Statistics for Colorectal Carcinoma 


Survival, % of Resection Resection With Adjacent Resection With Intestinal Resection With Free 
yr All Cases for Cure, % Structure for Cure, % Obstruction, % of All Cases Perforation, % of All Cases 
1 68 83 83 60 37 
2 54 70 68 42 22 
3 44 58 60 32 22 
4 35 47 55 22 18 
5 30 40 41 18 7 


nese patients had ~ight-sided perforations. Of the 27 
atients, 20 hae free perforation of the tumor itself while 
1 seven there vas perforation proximal to an obstructing 
'sion. The atter patients were tabulated in the perforated 
roup and were not rumbered among those with obstruct- 
ig lesions. On» patient in each subgroup of perforating 
‘sions survived five years (total of two), for an overall 
ve-year survival of "55 (Table 3). The operative mortality 
or this group vas 33%, nearly four times that of the entire 
opulation TaHle 2). *ven selecting the subgroup that had 
otentially curable lesions and also survived the surgery, 
1e five-year survival was a dismal 22% (Table 5). Clearly, 
|! our experierce, as in previously reported series, free 
)lonic perforat on is an ominous prognostic factor both for 
ostoperative mortal ty and for long-term prognosis of 
ütial survivors. 


COMMENT 


Patients witt colorectal cancer initially observed with a 
iajor eompliea-ion o^ their disease had a generally lower 
‘ude survival and higher operative mortality. This finding 

very much ir keeping with most reports in the litera- 
ire.^595117:7*197* 3 Factors contributing to the unfavor- 
ole prognosis cf this zroup include (1) more advanced local 
isease and a hgher 3ercentage of advanced stages at the 
me of diagnosis; (2) 2 lower rate of resectability for cure; 
nd (3) an espeially high operative mortality, which was 
ue, in large pzrt, to the emergency and life-threatening 
ature of :he patieats' initial complaints. When these 

\ctors were controlled for, patients with major complica- 
ons of colorec-al cancer appeared to have similar results 
' those undergoing dective resection. In the MCV experi- 
ice, lesions p=netreting to involve adjacent organs by 
cal extensiom that are still potentially resectable for 
ure” have five-year survival figures identical to those for 
| patients undergomg curative resection. Our 9% inci- 
once of extersion =o local organs was very much in 
eping with the range of 7.6% to 11.8% found in the 
verature,*~-''* 17:2324 and this figure was 13% if only those 
itients surtab= for “curative” resection were considered. 
owever, the -1% five-year survival for this group was 
msiderably b-tter chan the 11.8% to 38.8% generally 
ported, because in the present series only curative resec- 
ons of multip= orgens were considered and because the 
o Operative mortali.y fcr this group was similar to the 
rerall operative mortality. 

Our 21% inexlence of obstructing lesions is quite in 
ping wih he 73% to 25% range reported in the 
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Table 4.—Adjacent Structure Removed With Primary 
Tumor at Time of Curative Resection 
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Total 66 










literature, 91213.15161*21.25:25 as was the associated 18% crude 
five-year survival, which compares with a reported range 
of 11.5% to 33%.*12:19-15-16.18.20.21.28 However, consistent with 
previous reports, a major factor in the poor survival of this 
group was the high, 17.5% operative mortality. Further- 
more, 42% of the obstructing lesions were associated with 
nonresectable metastases at the time of resection as 
compared with a figure of 26% for the entire population 
studied. Patients with intestinal obstruction who survived 
surgical resection of potentially curable lesions enjoyed the 
same 40% five-year survival probability that all “curable” 
patients in this series had. 

The complication that was associated with the most 
unfavorable prognosis was free colonic perforation. The 
MCV incidence of 3.7% for this complication was in keeping 
with the reported range of 3% to 9.4%, as was our 30% 
operative mortality, which compares with 18% to 80%. The 
crude 7% five-year survival was low compared with the 
reported range of 12% to 2595.95?" Even after control- 
ling for the variables of unresectability and operative 
mortality, the prognosis for this group of patients is only 
half that of the total patient population. The factors 
responsible for this survival disadvantage are not readily 
apparent, but transperitoneal metastatic seeding is a 
reasonable explanation. There were no Dukes' A lesions in 
this subgroup, but the relative proportions of Dukes' B and 
C lesions were comparable between the perforating and 
obstructing groups. There did not appear to be a major 
predisposition for locally recurrent disease intraperitoneal- 
ly or in the pelvis during prolonged follow-up study of this 
perforated group. 

Considerable progress in patient awareness of colorectal 
carcinoma has been made in recent years, and this will 
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hopefully result in a reduction in the relatively high 
proportion of patients with advanced disease reported in 
this series. However, because of the occult clinical course of 
many colorectal tumors, advanced lesions and associated 
major complications will continue to be seen periodically by 
most surgeons. On the basis of the findings in this study, it 
would appear that an aggressive surgical approach is 
warranted for patients manifesting these complications of 


colorectal cancer. Survivors of "eurative" resection for 
penetrating and obstructing lesions can expect the same 
five-year survival probability as all patients undergoing 
curative resection for colorectal cancer. Only the patient 
manifesting free colonic perforation must accept a long- 
term survival disadvantage, but even in this group a 
potential 22% five-year survival probability is ample justi- 
fication for an aggressive surgical approach. 
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Hashimoto's Thyroiditis Simulating 


Cancer of the Thyroid 


Jacobo Wortsman, MD; John Dietrich, MD; James Apesos, MD; J. Roland Folse, MD 


e We reviewed a group of 30 patients with Hashimoto’s 
thyroiditis who underwent thyroidectomies for suspicion of can- 
cer. A prominent nodule was present in all of the patients; 
compression symptoms were present in 13 and pain in the 
thyroid in six. The nodule was cold on scan in 21 patients. Lack 
of responsiveness to suppressive therapy or nodule enlargement 
occurred in 18 patients. 

In addition to the nodule, operative findings included adher- 
ence to surrounding tissues in seven patients, lymphadenopathy 
in seven, increased vascularity in four, and extension to distant 
cervical structures in two. Pathologic findings in the nodule were 
similar to those in the rest of the gland; they consisted of 
lymphocytic infiltration, fibrosis, and variable follicular size. 
Examination of lymph nodes demonstrated lymphoid hyperpla- 
sia. We emphasize the similarities between chronic thyroiditis 
and carcinoma of the thyroid; the occasional coexistence of 
these two conditions stresses the need for newer methods in the 
differential diagnosis. 

(Arch Surg 1981;116:386-388) 


he accepted criteria for thyroid exploration to estab- 

lish the diagnosis of cancer include presence of a cold 
nodule, lymphadenopathy, local adherence to cervical struc- 
tures, recurrent laryngeal nerve involvement, or a persist- 
ent or enlarging nodule during the course of suppressive 
therapy. Any one of these findings is considered suspicious 
evidence of cancer and justifies thyroid gland exploration 
and biopsy. 

While following the diagnostic criteria outlined here, we 
found that a large number of our patients had isolated 
Hashimoto's thyroiditis. We discuss the clinical picture in 
those patients with Hashimoto's thyroiditis simulating 
cancer of the thyroid. 


PATIENTS 


A review of the records from the surgical service of a 580-bed 
hospital disclosed that 155 thyroidectomies were performed during 
the period from July 1, 1974, through June 30, 1979. Nineteen 
patients had cancer of the thyroid, 38 had benign neoplasms of the 
thyroid gland, and 30 had lymphocytic thyroiditis. The remaining 
68 patients had toxic or colloidal nodular goiter. A detailed review 
of the group of patients with thyroiditis was subsequently under- 
taken. 
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RESULTS 


The present report includes 30 patients whose patholegic 
diagnosis was primarily that of lymphocytic thyroiditis. 
Twenty-nine were women and one was a man. The young- 
est patient was 26 years old and the oldest was 63 years old. 
In all of the patients in this series, the main indication for 
surgery was a prominent nodule in the thyroid, manifest- 
ing either as an isolated finding or in association with a 
multinodular gland (Fig 1). Compression symptoms were 
present in 13 patients and pain in the thyroid was noted in 
six. In 21 of the patients, the nodule was cold on sean, and 
in the remainder of the patients it could not be differen- 
tiated from the surrounding thyroid tissue. A rapidly 
enlarging gland or persistence of the nodule during sup- 
pressive therapy occurred in 18 patients. An elevation of 
the serum calcitonin level was the surgical indication in the 
only male patient of this series; the hypercalcitoninemia 
had persisted in spite of the removal of a pheochromocyto- 
ma, a large multinodular goiter, and a pituitary adenoma. 
All patients were clinically euthyroid; four of them had low 
thyroid function test results, but only one had the associa- 
tion of a low thyroxine level and a high thyroid-stimulating 
hormone value. 

Besides the suspicious nodule, the operative findings 
(Fig 2) included adherence to surrounding tissues in seven 
patients, enlarged or hard lymph nodes in seven, a “highly 
vascular” gland in four, and direct extension to cervical 
tissues outside the gland in two. 

Pathologic findings in the patients included lymphocytic 
infiltration, variable follicular size, and increased fibrosis 
consistent with Hashimoto’s thyroiditis. In the patients in 
whom the lymph nodes were reviewed because of suspicion 
of metastatic. spread, histologic examination of the nodes 
revealed lymphoid hyperplasia. 

The operations performed in the patients included in this 
series were as follows: lobectomy, 11 cases; partial thyroid- 
ectomy, two; subtotal thyroidectomy (excision of one lobe 
and the isthmus, and partial resection of the opposite lobe), 
16; and total thyroidectomy, two. Transient hoarseness was 
observed in five patients and permanent hypoparathyroid- 
ism was noted in another. No other complications were 
observed. The majority of the patients were discharged to 
receive thyroid replacement therapy. 


COMMENT 


It has been generally recognized that Hashimoto's thy- 
roiditis commonly manifests as a diffusely enlarged, mul- 
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Fig 1.—Indications for surgery in Hashimoto's thyroiditis. 
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Fig 2.—Operative findings in Hashimoto's thyroiditis. 
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tinodular gland. However, in some patients, thyroidal 
growth can be more localized, producing a distinct nodule 
and precipitating surgical intervention because of the 
possibility of eancer.^? This is most likely to oceur when 
compressive symptoms are also present. Moreover, addi- 
tional features of cancer such as local infiltration and 
cervical lymph node enlargement can also develop in 
chronic thyroiditis.** This pseudoneoplastic manifestation 
of thyroiditis is exemplified by all the patients included in 
this study who demonstrated some or all of the features of 
thyroid cancer localized to the neck; however, their final 
diagnosis was that of Hashimoto’s thyroiditis. This diagno- 
sis was documented by the presence of similar histologic 
features in the suspicious thyroid nodule as in the remain- 
der of the gland. 

Thyroid cancer accounts for only 10% to 15% of the 
patients with surgically treated, solitary, "cold" nodules. 
The incidence of thyroid cancer at surgery can be further 
optimized by careful assessment of physical characteristics 
of the nodule and by including a suppression trial. Under 
these conditions, the incidence of malignancy is much 
higher (29%), but still leaving a large percentage who have 
benign conditions.’ In this series, we found that one 
nonneoplastic condition, chronic thyroiditis, is highly prev- 
alent among patients presumed to have cancer, and should 
therefore be considered in the differential diagnosis of 
cancer of the thyroid. 

It is a matter of controversy whether or not the preoper- 
ative demonstration of chronic thyroiditis should influence 
the decision for surgical intervention. It has been sug- 
gested that the incidence of malignancy is increased in 
Hashimoto’s thyroiditis, but this has not been confirmed 
universally.*-'° Positive antithyroglobulin antibodies usual- 
ly associated with thyroiditis may also be found in patients 
with cancer of the thyroid.''? In addition, local lymphocyt- 
ic infiltrates within the gland also may be associated with 
malignancy. We believe that neither a positive antithyro- 
globulin antibody assay nor an increase in the number of 


| i 
lymphocytes on a needle biopsy specimen should prevent a 
patient from having surgery when cancer is suspected. 

The pathogenesis of the clinica! features that we are 
reporting in surgically treated cases of chronic thyroiditk 
is unclear. Serial biopsy studies of the thyroid gland have 
clearly documented that follicular hyperplasia can progress 
into the typical histologic picture of struma lymphomato- 
sa.'* If hyperplasia were assumed to be the primary event 
in the pathogenic sequence of chronic tbyroiditis, then 


some understanding of the clinical picture that we are 


observing can be derived from the changes noted during 
the experimental induction of thyroid hyperplasia by Well- 
man and Herveg.'? These investigators demonstrated that 
the administration of thiouracil to the rat induces not only 
follicular hyperplasia but thickening of the thyroid capsule 
and local proliferation of connective tissue incorporating 
neighboring structures. Infiltration by cells with dense 
nuclei, resembling lymphocytes and monecytes, also is 
observed. These findings are similar to the local involve- 
ment observed in our patients with chronic thyroiditis, 
suggesting that a single mechanism could account for the 
different forms of thyroiditis observed in clinical practice 
and possibly also represent a stimulus for the development 
of thyroid neoplasia.'* 

We report a high incidence of chronic thyroiditis among 
patients suspected of having cancer of the thyroid. The 
similarities encountered involved not only the presence of a 
mass in the thyroid, but also local infiltration of cervical 
tissues and lymph node enlargement. This form of thyroid- 
itis poses a diagnostic dilemma. Because of the coexistenee 
of carcinoma and thyroiditis, it is important to establish a 
precise diagnosis. Needle biopsy is a satisfactory method 
when used in a diffusely enlarged or multirodular gland, 
but since thyroiditis can exactly mimic thyroid cancer, 
further investigation is necessary to establish whether 
needle biopsy is a reliable procedure to replace surgery in 
the suspicious solitary nodule. 
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should be given under close supervision to 
patients with a history of upper gastro- 
intestinal tract or renal disease, or for 

those treated for longer than six months 

(see warnings and precautions). 


Distinctive tablet 


New ZOMAX is unlike any analgesic 
you ve prescribed. ..and so is 
the shape of its tablet. Patients 
are unlikely to mistake it for 
any other medication they may 
be taking concomitantly. 





 Zomax 


(ZOMEPIRAC SODIUM) 


T ZOMAX wis. 


(ZOMEPIRAC SODIUM) usein mild to moderately severe pain 


DISTINCTIVE... 
EASILY IDENTIFIABLE 
TABLET 





ZOMAX* ( sodium) 
BRIEF SUMMARY 


INDICATIONS AND USAGE: ZOMAX (zomepirac 
sodium) is indicated for the relief of mild to moderately 
Severe pain. 
CONTRAINDICATIONS: In patients who have previously 
exhibited intolerance to it; in patients in whom aspirin and 
other nonsteroidal, anti-inflammatory drugs induce bron- 
chospasm, rhinitis, urticaria, or other sensitivity reactions. 
WARNINGS: Give under close supervision to patients 
with a history of upper gastrointestinal tract disease 

and only after consulting the ADVERSE REACTIONS sec- 
tion. Peptic ulceration and gastrointestinal bleeding, 
sometimes severe, have been reported. 

In clinical studies in patients receiving long-term 
zomepirac sodium treatment for up to 2 years, 
peptic ulcers were reported at an incidence of 
almost one percent. Gastrointestinal bleeding 
without evidence of peptic ulceration has 
been reported at an incidence of about 3 
per 1000. 

Because of animal tumorigenicity 
findings (see PRECAUTIONS, Car- 
cinogenesis section) and the possi- aan 
bility of adverse effects on the urinary Er E 
tract from prolonged use in humans (see 
PRECAUTIONS), caution should be exer- l 
cised in considering ZOMAX for chronic use. " 
PRECAUTIONS. General: In a 6-month clinical trial, 
urinary tract signs and symptoms of dysuria, cystitis, uri- 
nary frequency, hematuria, pyuria, and urinary tract infec- 
tion appeared at a greater incidence in the ZOMAX 
patients (6.8%) than in aspirin patients (1.4%). The proba- 
bility that the difference observed in these two incidence 
rates is due to chance alone is 0.03. Although the cause 
of these signs and symptoms and their causal relation- 
ship to zomepirac sodium have not been adequately 
established, use with caution in patients treated for longer 
than 6 months. (Also see next paragraph for long-term 
renal effects in animals). 

Long-term toxicological studies have been done in 
rodents and primates. Metabolic studies with zomepirac 
sodium suggest that monkeys provide the best animal 
model for man. In rats, dose-related renal papillary 
necrosis and papillary edema were observed. In mice, 
renal papillary necrosis was observed, usually associated 
with advanced amyloidosis. In two 12-month studies in 
monkeys, there were occurrences of multifocal chronic 
nephritis characterized by interstitial scarring in monkeys 
receiving 40 mg/kg/day of zomepirac sodium, and milder 
interstitial nephritis and edema after 20 mg/kg/day. 
Nephrotoxicity was not observed in monkeys given 10 
mg/kg/day for 1 year. 

As with other drugs which inhibit prostaglandin biosyn- 
thesis, elevations of BUN and serum creatinine have been 
reported. Therefore, periodic kidney function tests are 
recommended for those patients undergoing long-term 
treatment. Since zomepirac is eliminated primarily by the 
kidneys, patients with impaired renal function should be 
closely monitored and lower doses of zomepirac sodium 
used. 

Mild peripheral edema has been reported in some 
patients receiving long-term therapy. Therefore, use with 
caution in patients with fluid retention, hypertension, and 
heart failure. 

ZOMAX, like aspirin, inhibits platelet function and pro- 
longs bleeding time; therefore, patients who have coagu- 
lation disorders should be carefully observed when 
ZOMAX tablets are administered. 

Because of ocular changes observed in animals with 
other nonsteroidal anti-inflammatory drugs, it is recom- 
mended that ophthalmologic examinations be carried out 
if visual symptoms develop. 

The antipyretic and anti-inflammatory activity of ZOMAX 
may reduce fever and inflammation, thus diminishing their 
utility as diagnostic signs in detecting complications of 
presumed non-infectious non-inflammatory painful 


TABLETS 


THE FIRST COMPREHENSIVE NON-ADDICTING 


conditions. 
DRUG INTERACTIONS: 
The in vitro binding of zomepirac to 
human plasma proteins is decreased by sali- 

cylate at salicylate concentrations as low as 5 

mcg/ml, and the decrease is concentration dependent. 

In vitro studies indicated that at therapeutic concentra- 
tions of salicylates, the binding of zomepirac was 
reduced from approximately 9896 to 96-9396. Since there 
have been no controlled clinical trials to demonstrate 
whether or not there is any beneficial effect or harmful 
interaction with the use of ZOMAX (zomepirac sodium) in 
conjunction with aspirin, the combination is not recom- 
mended. 

CARCINOGENESIS, MUTAGENESIS, AND IMPAIR- 
MENT OF FERTILITY: In two 2-year studies in rats at 
doses up to 7.5 mg/kg/day (approximately the human 
dose in mg/kg), the incidence of adrenal tumors was 
increased. In two 18-month studies in mice at doses up to 
10 mg/kg/day, zomepirac sodium did not show evidence 
of tumorigenicity. 

Reproductive studies revealed no impairment of fertility 
in animals, but zomepirac sodium did have an effect on 
parturition 
PREGNANCY AND NURSING MOTHERS: Because of 
the animal tumorigenicity findings (see PRECAUTIONS, 
Carcinogenesis section) ZOMAX is not recommended 
during pregnancy or for treatment of nursing mothers. 
PEDIATRIC USE: ZOMAX is not recommended for use in 
children because of animal tumorigenicity findings (see 
PRECAUTIONS, Carcinogenesis section) and the possi- 
bility of adverse effects on the urinary tract from pro- 
longed use in humans (see PRECAUTIONS). 

ADVERSE REACTIONS: 

Incidence Greater Than 1% 

The following adverse reactions occurred more frequently 
than 1 in 100 in the approximately 1000 patients receiving 
therapy of one week or longer. The incidence of adverse 
reactions for patients receiving short-term therapy was in 
nearly all cases substantially lower. 

Gastrointestinal: Nausea 12% (6% in short-term ther- 
apy), gastrointestinal distress? diarrhea? abdominal pain? 
dyspepsia? constipation? flatulence? vomiting? gastritis, 
and anorexia. 

Central Nervous System: Dizziness* insomnia? drowsi- 
ness, paresthesia. 





because of its broad 


* 


Cardiovascular /Respirator) 
Edema? elevated blood pres- 
sure” cardiac irregularity, palpité 
tions. 

Dermatologic: Rash? pruritus, 
skin irritation, sweating. 

Body as a Whole: Asthenia* 
Urogeni:al: Urinary tract infection? 
urinary frequency, elevated BUN, ele- 
vated creatinine, vaginitis. 

Special Senses: Tinnitus, tastechange 
Psychiatric: Nervousness, anxiety, 

i § depression. 
j £ "Incidence 3% to 396 of patients. 
Incidence Less Than 1% 
(Causal Relationship Probable) 
Urogenital: Hematuria. 

Dermatologic: Urticaria. 
Gastrointestinal: Peptic ulcer, gastrointestinal 
bleeding. 
Body as a Whole: Periorbital edema. 
- Incidence Less Than 1% 



























Æ (Causal Relationship Unknown) 


Body as a Whole: Chills. 
Gastrointestinal: Liver function abnormalities. 

DRUG ABUSE AND DEPENDENCE: ZOMAX is a non- 
narcotic, non-addicting analgesic drug. 
OVERDOSAGE: The absence of experience with acute 
overdosage precludes characterization of sequelae and 
assessment of antidotal efficacy at this time. It is reason- 
able to assume, however, that the standard practices of 
gastric evacuation, activated charcoal administration, 
and general supportive therapy would apply. 

Animal studies have indicated that bicarbonate alkalir 
ization significantly enhances zomepirac elimination fror 
the plasma and suggest that this measure would have 
benefit in a clinical overdosage situation. 
DOSAGE AND ADMINISTRATION. The recommended 
oral dose of ZOMAX (zomepirac sodium) tablets is 
100 mg every 4 to 6 hours as required. In mild pain, 50 m 
(one-half tablet) every 4 to 6 hours may be adequate. 

In well-controlled studies, smgle doses larger than 
100 mg have not been more effective than 100 mgand ai 
not recommended. Doses exceeding 600 mg per day 
have not been studied and are not recommendec for 
even acute use. In treatment exceeding 3 months dura- 
tion, doses greater than 400 mg per day have not been 
studied and are not recommended. 

Patients who receive long-term treatment should be 
periodically monitored (see PRECAUTIONS). Since ant- 
acids do not interfere with the bioavailability of zomepira 
ZOMAX may be administered with antacids (other than 
sodium bicarbonate) if gastrointestinal symptoms-occur 

ZOMAX is not recommended for use in children (see 
PRECAUTIONS, Pediatric Uses. 


REFERENCES: 1. deAndrade-JR, Honig S, Cicciene W, 
et al: Clinical comparison of zomepirac with pentazocin 
in the treatment of postsurgica pain. J Clin Pharmacol 
20(4, part 2):292-297, April 1980. 2. McMillen JI, Urbanie 
JR, Boas R: Treatment of chronic orthopedic pain with 
zomepirac. J Clin Pharmacol 20(5-6, part 2):385-391, 
May-June 1980. 3. Mayer TG, Ruoff GE: Clinical evalua- 
tion of zomepirac in the treatment of acute orthopedic 
pain. J Clin Pharmacol 20(4, part 2):285-291, April 1980. 
O'Brien CP. Minn FL: Evaluation for withdrawal symptom 
following chronic zomepirac administration. J ClimPhar- 
macol 20(5-6, part 2):397-400, May-June 1980. 5. Honig 
S: Preliminary report: Long-term safety of zomepirac. J 
Clin Pharmacol 20(5-6, part 2):392-96, May-June 1980. 
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*ZOMAX is a nonsteroidal, anti-inflammatory agent which has been developed as an analgesic. It also possesses antipyretic activity. 


Upper-Extremity Emboli Secondary 
to Axillofemoral Graft Thrombosis 


Dennis F. Bandwk, MD Brian L. Thiele, MD; Hubert M. Radke, MD 


€ Four epssocss of apper-extremity arterial emboli following 
axillofemora: by ass graft thrombosis are described. The source 
of the embolus was the*blind stump of the proximal portion of the 
graft limb that remained patent after graft occlusion. With 
axillofemora graft thrombosis, management requires treatment 
of the lowe--lirro ischemia and an awareness of the embolic 
potential of the acutely thrombotic graft limb. Patient evaluation 
anc the surcica management o! axillofemoral graft thrombosis 
with and withot= the complication of upper-extremity ischemia 
are discussed, as we'll as the etiology and prevention of this 
complicatioa. 

(Arch Surg 1981;11€:393-395) 


pper-extremity schemia secondary to an axillofemoral 

vascular recorstruetion is infrequently reported. 
Emboli to the upper-extremity arterial tree have been 
reported with botk patent and occluded axillofemoral 
bypass grafts’ In eur experience with 21 patients who 
have undergoae placement of axillofemoral grafts, four 
episodes o^ embolic occlusion of the brachial artery have 
oceurred in three patients following axillofemoral graft 
thrombosis. T_e source of the embolus was the blind stump 
of the proxima! portion of the graft limb that remained 
patent after raft occlusion, resembling the mechanism 
oceurring witt atherosclerotie aneurysms of the subclavian 
axillary amteræs. W2 summarize our experience with this 
complication ef axilefemora! graft thrombosis and outline 
the management o^ axillofemoral graft occlusion, which 
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includes an awareness of the embolic potential of the 
acutely thrombotic axillofemoral graft. 


PATIENTS AND METHODS 


The records of all patients who underwent placement of an 
axillofemoral bypass graft at the Seattle Veterans Administration 
Medical Center were reviewed. The management and outcome of 
axillofemoral graft thrombosis were reviewed, and in patients 
with graft failure, the upper extremity was examined for symp- 
toms and signs of vascular ischemia. Follow-up of all patients was 
possible through review of vascular clinie records. 


RESULTS 


Twenty-one patients underwent the placement of 24 
axillofemoral bypass grafts (12 unilateral axillofemoral, 12 
axillobifemoral) since 1975. Indications for axillofemoral 
bypass graft placement were equally divided between 
treating aortoiliac occlusive disease in poor-risk patients 
(12 grafts) and bypassing infected aortic or femoral grafts 
(12 grafts). In the average follow-up period of 16 months, 
five cases of graft failure occurred. Amputation was 
required in four patients, and the remaining patient 
underwent an aortofemoral bypass graft. 

In three of the five patients with graft failure, upper- 
extremity ischemia secondary to a brachial artery embolus 
occurred in the immediate graft failure period, with an 
average time lapse between graft occlusion and onset of 
ischemia of ten days. Two patients had acute, severe 
upper-limb ischemia four and 18 days following axillofem- 
oral graft thrombosis. The third patient had two episodes 
of brachial occlusion, one occurring simultaneously with 
graft thrombosis, which was successfully managed with 
balloon-catheter embolectomy of the brachial artery at the 
time of graft thrombectomy. The second episode occurred 


16 days after an unsuccessful graft thromb L at 
evelopment 
; s 77^ s ~ 






Fig 1.—Subclavian arteriogram demonstrating patent graft limb 
stump of occluded axillofemoral graft. 


Fig 2.—Subtraction brachial arteriogram showing embolic occlu- 
sion of brachial artery with collateral vessels at elbow. 


394 Arch Surg—Vol 116, April 1981 








of hand and forearm claudication. Arteriography demon- 
strated a proximal patent graft limb stump and a more 
distal brachial artery occlusion (Fig 1 and 2). The arterio- 
graphic configuration of the proximal graft limb stump 
defined in this patient was identical in the other two 
patients. No arteriographic evidence of distal embolization 
was seen in the hand or digital vessels. 

The three patients underwent exploratory surgery of the 
axillary artery graft anastomosis, and loose thrombus 
material was found in the proximal graft stump. Manage- 
ment of the proximal graft limb stump consisted of graft 
removal with vein-patch angioplasty of the axillary artery. 
The brachial artery occlusion was treated with balleon- 
catheter thrombectomy via the axillary arteriotomy in two 
patients and with a vein bypass in the third patient. 
Evaluation for the source of the upper-extremity emboli 
included ECG and examination of the heart with ultra- 
sound, followed by subclavian arteriography. The two 
patients with axillofemoral graft failure and normal 
results of upper-extremity vascular examinations continue 
to be followed up in the vascular clinie on a regular basis. 
Ultrasound examination of the axillary artery in these two 
patients shows no evidence of a patent graft limb stump. 


COMMENT 


Since the introduction of the axillofemoral bypass graft 
for the treatment of aortoiliac occlusive disease in 1963 by 
Blaisdell and Hall, indications for the procedure have 
shown it to be most useful in the poor-risk patient and in 
the treatment of infected abdominal or groin grafts.'? 
Upper-extremity ischemia with this form of extra-ana- 
tomic bypass graft was an initial concern owing to the 
theoretical consideration of a steal phenomenon from the 
axillary artery. The axillary artery in the absence of a 
proximal stenosis is capable of delivering adequate flow 
rates to supply blood to both the upper and lower extrem- 
ities, and this form of ischemia has not, to our knowledge, 
been reported with the axillofemoral bypass graft. Emboli 
to the upper extremity secondary to an axillofemoral 
bypass graft has been reported. Sheiner reported three 
cases of brachial artery embolus in a series of 45 axillofem- 
oral grafts occurring with both patent and occluded 
grafts. Other reports of long-term axillofemoral graft 
follow-up do not mention this complication. Our experi- 
ence with four episodes of brachial artery embolus occur- 
ring in three patients with graft failure has demonstrated 
the embolic potential of the acutely thrombotic axillofem- 
oral bypass graft. 

The most common etiology for an upper-extremity 
embolus is a cardiac source, usually as a result of thrombus 
from atrial fibrillation, myocardial infarction, or valvular 
origin. Atheromatous emboli from proximal arterial 
ulcerative lesions, as in thoracic outlet syndrome with a 
cervical rib, have been reported but would be an unlikely 
source in a patient previously selected for an axillofemoral 
bypass graft. In our series of patients with upper-extrem- 
ity ischemia and a previous axillofemoral graft, the etiolo- 
gy of the ischemia was an embolus arising from the 
proximal graft limb of the occluded bypass graft. 
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The high mcillence of emboli with axillofemoral graft 
thrombosis is alarming. Several factors contribute to the 
incidence with this type of extra-anatomic bypass graft. 
Although the omgin of the graft is the proximal axillary 
artery and the graft is tunneled beneath the pectoral 
muses, this dees not eliminate all anastomotic motion 
with shoulder n>vement. With axillofemoral graft throm- 
bosis. it appears not uncommon that the proximal several 
centimeters of the oecluded graft limb remains patent. 
This results in a sacciform deformity at the anastomosis 
with the axillar~ artery that may act as a source of emboli 
to the uppe--extremity arterial tree. Deformation of the 
proximal graft-;essel anastomosis with shoulder range of 
motion accentiates the possibility of thrombus dislodg- 
men.. Axillary arteriography in our patients with arm 
ischemia and a »revious axillofemoral bypass graft showed 
the presence of 3 sacciform stump of graft limb in all cases, 
and surger- cenfirmed the presence of loose thrombus. 
Whether tlis proximal stump progressively fills with 
thrembus ia time remains unknown. The temporal rela- 


tionship of -his complication following axillofemoral graft 


thrombosis »mr hasizes the embolie potential of this clinical 
situation ir the immediate graft-occlusion period. 

Ir the petieat with an axillofemoral graft thrombosis, 
the management should include the treatment of the acute 
leg schemi a- d an awareness of the embolic potential of 
the proximal g-aft limb. A careful vascular examination of 
the upper extremity should be performed since one third of 
patients with erachial artery occlusion will have minimal 
symptoms ef i chemia due to collateral flow.* If no upper- 
extremity Sch=mia exists, graft thrombectomy by Fogar- 
ty’s balloomca*heter technique described by LoGerfo et al’ 
sheuld be att-mpted to salvage the graft. Completion 
arteriography following the thrombectomy assesses the 
distal artemal -unoff and helps to define the etiology of the 
graft occlusior and the adequacy of the thrombectomy. The 
technique ef g-aft thrombectomy should include measures 
to prevent a: embolus to the upper extremity when 
passing the baloon catheter into che axillary artery. Distal 
axillary ar-ery compression or brachial artery occlusion in 
the arm is recommended when the balloon catheter is 
passed into tle axillary artery and during the inflated- 
balloon wi hdzawal. 

In patiente with simultaneous graft thrombosis and 
upper-limk isdhemia, the etiology is most likely propaga- 
tien and dsloegment of thrombus from the proximal graft 
limb. Cathete thrombectomy of both the axillofemoral 
graft and the brachial artery is necessary. If the graft 
thrombectom> is unsuccessful and further graft revision is 
not indicated because of poor distal runoff or advanced 
lower-extrem £y ischemia, then removal of the proximal 
graft limb sheuld be performed with vein-patch angioplas- 
ty of the zxil ary artery. 

If patieats aave acute or prior axillofemoral graft occlu- 
sion and norneal results of upper-extremity vascular exam- 
inetion ard ace not believed to be candidates for further 
lower-extmem ty revascularization, so that the occluded 
graft remains in situ, then the embolic potential of the 
preximal græt should be recognized. With acute graft 
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thrombosis, the patient should limit shoulder range of 
motion, and a short-term course of anticoagulation therapy 
should be started since emboli occur in this early graft- 
failure period. Patients with prior graft failure need to be 
followed up closely for the development of arm ischemia. If 
upper-limb ischemia develops, the patient's condition 
should be evaluated for a cardiac source and an axillary 
arteriogram should be obtained, which will verity the 
status of the proximal occluded graft limb. If an axillary 
artery defect is shown, axillary artery angioplasty with 
proximal graft removal should be performed. Noninvasive 
methods of assessing the axillary artery such as ultrasound 
imaging techniques can be helpful in evaluating the condi- 
tion of the asymptomatic patient with a prior axillofemoral 
graft failure for arteriography. If an axillary artery defect 
ean be shown, elective axillary artery angioplasty should be 
considered. 
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Editorial Comment 


Bandyk et al report an alarming complication of axillofemoral 
grafting, namely, embolization to the ipsilateral arm following 
thrombosis of the graft. This complication occurred in their hands 
in three of the five patients with graft failure in a small series of 
24 axillofemoral grafts. The same complication has been reported 
by at least one other author (Curr Probl Surg 1978;15:1-76). 
However, in a large series of axillofemoral grafts, we have never 
seen this complication, and others with a sizable experience with 
this form of bypass have confirmed our impression (Am J Surg 
1971;122:148-154). One suspects, therefore, that the occurrence of 
this complication may be related to some technical feature of the 
operative procedure itself. What this problem is remains a mys- 
tery. Perhaps it is failure to place the proximal anastomesis of the 
graft sufficiently proximal in the axillary artery; placement of the 
graft under sufficient tension to cause kinking of the axillary 
artery at the site of its anastomosis with the graft with buildup of 
mural thrombus because of turbulence at this point in the artery; 
or the use of a graft of too large a caliber, which encourages the 
formation of thick, loosely adherent neointima at the origin of the 
graft. Nevertheless, the complication is clearly both real and 
important in the experience of some surgical groups even though 
the reason for its occurrence is unclear. 

JOHN A. MANNICK, MD 
Boston 
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Mefoxin DA 
Cefoxitin Sodium|MSD 


VIALS, containing 1 gram and 2 grams cefoxitin equivalent 


"Due to susceptible strains of indicated 
bacteria at indicated sites. 





Now Indicated 
for prophylaxis 
to reduce the incidence 


of certain postoperative 
infections complicating 


e Gl surgery’ * Vaginal hysterectomy’ e Cesarean section: 


Previding a broad spectrum including Bacteroides fragilis 


in controlled clinical trials, MEFOXIN" (Cefoxitin Sodium, MSD) 
pecuced the incidence of certain postoperative infections 


witli use limited to a 24-hour period following the operative procedure. 


A 


B SE 
?raphylactic ad ninistration should usually be of the causative organisms so that appropriate 
Steere within 24 hcurs since continuing adminis- therapy may be instituted. 
— -t of Medos i 27 od possibility MEFOXIN (Cefoxitin Sodium, MSD) is contra- 
sit dex indicated in patients who have shown hypersensi- 
| Pe ioperatively: Two grams administered intra- ^ tivity to cefoxitin and the cephalosporin group of 
—wenousiv or intramuscularly just prior to surgery antibiotics. Before therapy with MEFOXTN is 
TOR (approximately ¥% to 1 hour before the initial instituted, careful inquiry should be made to deter- 
m nasion then 2 grams every 6 hours for no more mine whether the patient has had previous hyper- 
than 24 hours. TEMA reactions to cefoxitin, cephalosporins, 
eats > : penicillins, or other drugs. This product should be 
3Cesarean-section penents: The first dose of 2 given with caution to peniciilih sensie patients. 
ix Isadministered intravenously assoonas ^ Antibiotics should be administered with caution to 
ieumbllica' cord is clamped. The second and any patient who has demonstrated some form of 
thisd doses should be given as 2 grams intra- allergy, particularly to drugs. If an allergic reaction 
yemousiy OF intramuscularly 4 hours and8hours — t5 MEFOXIN occurs, discontinuethe drug. Serious 
after thefirst dose. Subsequent doses may be hvpeérsensitivi cti Jem i: 
n 5 hours for no more than 24 hours. ypersenssivty reactions may require emn 
ery rine and other emergency measures. Use of the 


For Complete details on dosage and administra- drug in women of childbearing potential requires 
tion, seefull prescribing information. that the anticipated benefit be weighed 
If i -— against the possible risks. 
ere are signs of infection, specimens for For a brief f prescribing information, 
cu£ure should be obtained for the identification please see following page: A S 
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Indications and Usage: Treatment— Serious infections caused by 
susceptible strains of the designated microorganisms in the following 
diseases: 

LOWER RESPIRATORY TRACT INFECTIONS, including pneumonia 
and lung abscess, caused by Streptococcus pneumoniae (formerly 
Diplococcus pneumoniae), other streptococci (excluding enterococci, 
e.g., Strep. faecalis), Staphylococcus aureus (penicillinase and non- 
penicillinase producing), Escherichia coli, Klebsiella species, 
Hemophilus influenzae, and Bacteroides species. 

GENITOURINARY INFECTIONS. Urinary tract infections caused by 

E. coli, Klebsiella species, Proteus mirabilis, indole-positive Proteus 
(i.e., P morganii, P rettgeri, and P vulgaris), and Providencia species. 
Uncomplicated gonorrhea due to Neisseria gonorrhoeae. 
INTRA-ABDOMINAL INFECTIONS, including peritonitis and intra- 
abdominal abscess, caused by E. coli, Klebsiella species, Bacteroides 
species including the B. fragilis group,+ and Clostridium species. 
GYNECOLOGICAL INFECTIONS, including endometritis, pelvic cellu- 
litis, and pelvic inflammatory disease, caused by F. coli, N. gonor- 
rhoeae, Bacteroides species including the B. fragilis group.t 


Clostridium species, Peptococcus species, Peptostreptococcus species, 


and group B streptococci. 

SEPTICEMIA caused by Strep. pneumoniae (formerly D. pneu- 
moniae), Staph. aureus (penicillinase and non-penicillinase 
producing). E. coli, Klebsiella species, and Bacteroides species 
including the B. fragilis group.t 

BONE AND JOINT INFECTIONS caused by Staph. aureus (penicil- 
linase and non-penicillinase producing). 

SKIN AND SKIN STRUCTURE INFECTIONS caused by Staph. aureus 
(penicillinase and non-penicillinase producing), Staph. epidermidis, 
streptococci (excluding enterococci, e.g., Strep. faecalis), E. coli, 

P mirabilis, Klebsiella species, Bacteroides species including the B. 
fragilis group, Clostridium species, Peptococcus species, and Pepto- 
streptococcus species. 

Although appropriate culture and susceptibility studies should be 
performed, therapy may be started while awaiting these results. Cefox- 
itin is not active in vitro against most strains of Pseudomonas aerugi- 
nosa and enterococci (e.g., Strep. faecalis) and many strains of 
Enterobacter cloacae. Methicillin-resistant staphylococci are almost 
uniformly resistant to cefoxitin. 

Prevention— Prophylactic use perioperatively (preoperatively, 
intraoperatively, and postoperatively) in surgical procedures (e.g., vagi- 
nal hysterectomy, gastrointestinal surgery) classified as contaminated 
or potentially contaminated or in patients in whom infection at the 
operative site would present a serious risk, e.g., prosthetic arthroplasty; 
intraoperatively (after umbilical cord is clamped) and postoperatively in 
cesarean section. 

MEFOXIN usually should be given V2 to 1 hour before the operation, 
which is sufficient time to achieve effective levels in the wound during 
the procedure. Prophylactic administration should usually be stopped 
within 24 hours since continuing administration of any antibiotic 
increases the possibility of adverse reactions but, in the majority of 
surgical procedures, does not reduce the incidence of subsequent 
infection. However, in patients undergoing prosthetic arthroplasty, it is 
recommended that MEFOXIN be continued for 72 hours after the 
surgical procedure. If there are signs of infection, specimens for culture 
should be obtained for the identification of the causative organism so 
that appropriate therapy may be instituted. 

Contraindications: Previous hypersensitivity to cefoxitin and the 
cephalosporin group of antibiotics. 

Warnings: BEFORE THERAPY IS INSTITUTED, CAREFUL INQUIRY 
SHOULD BE MADE TO DETERMINE PREVIOUS HYPERSENSITIVITY 
REACTIONS TO CEFOXITIN, CEPHALOSPORINS, PENICILLINS, OR 





OTHER DRUGS. GIVE WITH CAUTION TO PENICILLIN-SENSITIVE 
PATIENTS. ANTIBIOTICS SHOULD BE ADMINISTERED WITH 
CAUTION TO ANY PATIENT WHO HAS DEMONSTRATED SOME 
FORM OF ALLERGY, PARTICULARLY TO DRUGS. IF AN ALLERGIC 
REACTION TO CEFOXITIN OCCURS, DISCONTINUE THE DRUG. 
SERIOUS HYPERSENSITIVITY REACTIONS MAY REQUIRE EPINEPH- 
RINE AND OTHER EMERGENCY MEASURES. 

Precautions: The total daily dose should be reduced in patients with 
transient or persistent reduction of urinary output due to renal insuffi- 
ciency because high and prolonged serum antibiotic concentrations 
can occur in such individuals from usual doses. As with other anti- 
biotics, prolonged use may result in overgrowth of nonsusceptible 
organisms; repeated evaluation of the patient's condition is essential. If 
superinfection occurs, take appropriate measures. Increased nephro- 
toxicity has been reported following concomitant administration of 
cephalosporins and aminoglycoside antibiotics. 

Interference with Laboratory Tests —As with cephalothin, high concen- 
trations (> 100 mcg/ml) may interfere with measurement of serum and 
urine creatinine levels by the Jaffé reaction and produce false increases 
of modest degree in creatinine levels reported; serum samples should 
not be analyzed for creatinine if withdrawn within 2 hours of cefoxitin 
administration. A false-positive reaction for glucose in urine has been 
observed with CLINITEST reagent tablets. 

Pregnancy —|In women of childbearing potential, weigh anticipated 
benefit against possible risks. 

Nursing Mothers — Cefoxitin is excreted in human milk in low 
concentrations. 

Infants and Children — Safety and efficacy in infants from birth to three 
months have not yet been established. In children three months and 
older, higher doses have been associated with increased incidence of 
eosinophilia and elevated SGOT. 

Adverse Reactions: The most common adverse reactions have been 
local reactions following intravenous or ntramuscular injection. Other 
adverse reactions have been encountered infrequently. Local Reac- 
tions — Thrombophlebitis with intravenous administration; pain, 
induration, and tenderness after intramuscular injections. Allergic 
Reactions — Rash, pruritus, eosinophilia, fever, and other allergic reac- 
tions. Gastrointestinal — Nausea, vomiting, and diarrhea. Blood — 
Transient eosinophilia, leukopenia, neutropenia, and hemolytic anemia; 
a positive direct Coombs test may develop in some individuals, espe- 
cially those with azotemia. Liver Function — Transient elevations in 
SGOT, SGPT, serum LDH, and serum alkaline phosphatase. Renal 
Function — Elevations in serum creatinine and/or blood urea 

nitrogen levels. 

Note: In group A beta-hemolytic streptococcal infections, therapy 
should be maintained for at least 10 days to quard against the risk of 
rheumatic fever or glomerulonephritis. In staphylococcal and other 
infections involving a collection of pus, surgical drainage should be 
carried out where indicated. Intramuscular injections should be well 
within the body of a relatively large muscle such as the upper outer 
quadrant of the buttock (i.e., gluteus maximus); aspiration is necessary 
to avoid inadvertent injection into a blood vessel. The total daily dosage 
in infants and children should not exceed 12 grams. 

How Supplied: Sterile cefoxitin sodium in vials and infusion bottles 
containing 1 gram or 2 grams cefoxitin equivalent. 

For more detailed information, consult your MSD representative or see 


full prescribing information. Merck Sharp & Dohme, MSD 
Division of Merck & Co., INC.. West Point, PA 19486 ial, au 


1B. fragilis, B. distasonis, B. ovatus, B. thetaiotaomicron, B. vulgatus 
SReaistered trademark of Ames Company. Division of Miles Laboratories, Inc. 





Hepatic Metastases in 


Gastrointestinal Cancer 


Diagnostic Value of 
Biocherr iezl Investigations 


Michel Hugvier. MD, Francois Lacaine, MD 


€ The results of biochemical 2stimations in 116 patients with 
knewn gasroistestinal cancer but no clinically detectable 
metastatic hepatic disease have been analyzed statistically. The 
most sensitve and the most specific tests for the presence or 
absence oí hepatic metastasis were measurements of alkaline 
phosphatase amd y-glutamyl transpeptidase. The predictive val- 
ue tor the absence of hepatic metastasis when the test results 
were norma ws about 90% for alkaline phosphatase, y-glutamyl 
transpeptidase. lactate dehydrogenase, and serum aspartate 
aminotransserase. The best predictive value for the presence of 
hezalic metastsis (80%) was given by abnormal results of 
combined estimations of ;-glutamyl transpeptidase and lactate 
denydrogerase and of y-glutamyl transpeptidase and serum 
aspartate aminetranstferase. 

(Arch Susg 1381;115:399-401: 


he incideace of hepatic metastases in cancer of the 
gastroinsestinal (GI) tract varies with the site of the 
pmmary timer. It is on the order of 15% in an overall 
pepulation urdergoing surgical exploration. Preoperative 
diagnosis 5f metastatic growths is important, since one of 
every 20 pati-nts with eertain cancers (gastric, colonic, or 
rectal, for example) has a resectable secondary deposit.’ 
Apart from cinical examinetion, aids to the preoperative 
detection of ametastatie hepatic disease are biochemical 
estimations, altraseund, racioisotopic scanning, arteriog- 
raphy, and la»aroscopy. Of these, only biochemical estima- 
tions and ultmasound are noninvasive. They are, moreover, 
the least expansive: 
We attempted te assess -he usefulness of certain bio- 
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chemical estimations in the identification of metastatic 
hepatic disease undetectable by clinical examination. As 
criteria for assessment of the biochemical data, we chose 
sensitivity, specificity, and predictive value." 


SUBJECTS AND METHODS 


The 116 patients with GI cancer included in the study had no 
clinically detectable metastatic hepatic disease, and no clinically or 
biochemically demonstrable jaundice. Excluded from the study 
were chronic alcoholics and cirrhoties, patients receiving medica- 
tion that could modify the results of biochemical estimations, and 
patients with bone or lung disease. 

All the patients were operated on by one of us (M.H.). At the 
time of laparotomy, palpation and inspection of the liver revealed 
secondary deposits, subsequently confirmed by examination of 
biopsy specimens, in 19 patients. All these patients had two 
hepatic metastases or more. Hepatic metastases were 2 cm or more 
in diameter in all cases, but one had multiple small foci of tumor. 
The absence of metastases in the remaining 97 patients was 
confirmed at the time of follow-up. Table 1 gives the sites of the 
primary tumors in relation to the presence (M +) or absence (M—) 





Table 1.—Sites of Primary Tumors in Relation to Hepatic 
Metastasis in 116 Patients 
With Cancer of the Gastrointestinal Tract 












Secondary 
Deposits in Liver, 
Present/Absent 


Esophagus 


0/5 
Pancreas and gallbladder* 4/2 


Colon 8/47 
Rectum 4/17 
Total 19/97 


*Cancer of the head of the pancreas and cancer of the bile ducts with 
jaundice were excluded. 






Site of Primary Tumor 
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Table 2.—Mean Levels of Serum Constituents in Patients With and 
Without Hepatic Metastasis From Cancer of Gastrointestinal Tract 


Normal 
Laboratory Values 


110 + 60 
16+ 12 
110 + 10 


Alkaline phosphatase, units/L 

y Glutamyl transpeptidase, units/L 
Lactate dehydrogenase, units/L 
Aspartate aminotransferase, units/L 


Observed Values 


With Metastasis 
258.0 + 248.4 
80.1 + 81.0 
236.8 + 106.4 
14.6 + 8.3 


Without Metastasis 
121.1 + 48.7 
19.4 + 23.4 
163.8 + 54.6 
10.3 + 4.9 


Significance 


Alanine aminotransferase, units/L <= 22 17 +11 13 +6 


Cholesterol, g/L 
Albumin, g/L 
Globulin,* g/L 


2.40 + 0.90 
46 +2 
25 +2 





NS 

1.99 + 0.45 NS 
34 +5 NS 
32 +4 NS 


2.14 + 0.45 
33 +45 
34 +4 


*No significant differences were detected in the electrophoretic fractions of the serum globulins. 





SGOT 


AP GGT LDH 
Fig 1.—Sensitivity and specificity of results of biochemical estima- 
tions in diagnosis of liver metastasis from cancer of gastrointes- 
tinal tract. Sensitivity, indicated by 100% tint, is ability of test to 
give positive finding when patient tested has hepatic metastasis; 
specificity, indicated by 20% tint, is ability of test to give negative 
finding when patient tested is free of hepatic metastasis. AP 
indicates alkaline phosphatase; GGT, y-glutamyl transpeptidase; 
LDH, lactate dehydrogenase. 


of metastatic hepatic disease. The diagnosis of hepatic metastasis 
or its absence was made independently from biochemical estima- 
tions. 

During the five days immediately preceding operation, serum 
levels of alkaline phosphatase (AP), y-glutamyl transpeptidase 
(GGT), lactate dehydrogenase (LDH), aspartate aminotransferase 
(AsT; also called glutamic-oxaloacetic transaminase), alanine ami- 
notransferase (AIT; also called glutamic-pyruvie transaminase), 
and total cholesterol were determined. Serum protein electropho- 
resis was also performed. 

The results of the biochemical estimations in the M+ and M— 
groups of patients, respectively, were compared statistically. The 
means for each test were compared by using the logarithmie value 
of each determination, so that the variances could be considered as 
equal. Further calculations, including correlation coefficients, 
were made for the various pairs of the individual biochemical 
estimations that were found to have a significant difference in the 
M+ and M-— groups. 

A result was considered normal when it was no greater than 2 
SDs from the mean for the M— group. Calculated for each 
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Fig 2.—Positive and negative predictive values of serum consiit- 
uent concentrations in diagnosis of hepatic metastasis. Positive 
predictive value, indicated by 100% tint, is likelihood that patient 
yielding positive test result has hepatic metastasis; negative 
predictive value, indicated by 20% tint, is likelihood that patient 
with negative test result does not have hepatic metastasis. AP 
indicates alkaline phosphatase; GGT, y-glutamyl transpeptidase; 
LDH, lactate dehydrogenase. 


determination were its sensitivity, specificity, and positive and 
negative predictive value.*^** 


RESULTS 

Comparison of mean values between the two patient 
groups showed a statistically significant difference in 
serum AP, GGT, LDH, and AsT levels (Table 2). There was 
no statistically significant difference in the levels of serum 
AIT, total serum cholesterol, or serum protein. 

The calculation of correlation coefficients for the paired 
values of AP, GGT, LDH, and AsT showed a statistical y 
significant correlation only between levels of AP and LDH 
and between levels of AP and AsT. Thus, further analysis 
will consider only the association of noncorrelated 
enzymes. 

Figure 1 shows the sensitivity, specificity, and diagnos- 
tic accuracy for a limit value equal to the mean found for 
the M— group plus 2 SDs. Sensitivity was inferior to 
specificity in all the determinations. Specificity was 
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between 94*- ard 97% regardless of the enzyme tested. The 
determinat; »nscombning the highest sensitivity with the 
highest spesificty were those for AP and GGT. 

“The nega*ivepredictive value was between 85% and 90% 
regardlessef th= enzyme tested, ard was in all cases higher 
than the pesitwe predictive value (Fig 2). If pathologic 
determinations are censidered, those for AP and for GGT 
had the higaes positive predictive values. Certain combi- 
nations of tw» pathologic determinations of different 
‘noneorrelated »nzymes resulted in an increase of the 
positive predic-ive value to 80%. This was the case with 
combined estimations of GGT and LDH, and of GGT and 
AsT The oaly possible association of three noncorrelated 
enzymes wes GGT, LDH, and AsT, but this association did 
not result im ar increase of the positive predictive value of 
80% obtained when the enzymes were paired as indicated. 
The positive predictive valuesof the two remaining combi- 
nations of ncacorrelated determinations differed little 
from their mdwidual values for AP and GGT (75%), and for 
LDH and asT (48%). The negative predictive value when 
the determinetions were nermal remained about 90% 
regardless of -he combination, but the sensitivity of all 
combinations decreased, whereas the specificity in- 
creased. 


COMMENT 


Among -he biochemical estimations performed, only 
those for P, GGT, LDH, and AsT gave mean values in 
M+ patieuts significantly different from those in M— 
patients. The most sensitive and specific estimations were 
for AP ard GT. The highest positive and negative 
predictive valees were provided by combined estimations 
for GGT aad LDH, and GGT anc AsT. 

The diagmos s of hepatic metastasis made at the time of 
laparotomy wes in all cases confirmed by histologic exam- 
ination, a precedure that showed that there were no 
false-positwe -esults. Metastasis may have been missed in 
some cases Fzlse-negative results have been estimated to 
be en the-erde- of 5%. In any case, in none of our patients 
was the e-olucion such that the diagnosis of absence of 


hepatie metastasis made at laparotomy had to be 
revised. 

Comparisons between different published studies of 
biochemical methods for detection of hepatic metastasis, 
and between these and the present study, are difficult 
because of differences in populations and statistica! meth- 
ods. In general, these studies were not concerned with 
cases in which, in the presence of GI cancer, there was no 
clinical evidence of hepatic metastasis. In one such study, 
most of the patients had hepatomegaly and clinically 
probable hepatic metastasis." In another study, it was 
found that abnormal determinations had greater diagnos- 
tic value when there was no jaundice." A third study was 
performed in patients in whom the incidence of hepatic 
metastasis was not representative of that in the zeneral 
population with GI carcinoma.” 

For sensitivity and specificity, it is not necessary to 
consider the frequency of hepatic metastasis in a popula- 
tion of patients with GI cancer. Thus, the overall values for 
these tests obtained by Pector and Rocmans, who arbitrari- 
ly selected a population with a frequency of liver metasta- 
sis equal to 50%, can be considered valid." For predictive 
values, on the other hand, the proportion of patients in 
whom the lesion was considered present must be taken into 
account.*-? 

The notion of a normal limit value also varies with 
different authors." Most have chosen a value estab- 
lished by a laboratory.''*'* In the present investigation, 
the mean value prevailing in patients with carcinoma and 
without metastasis plus 2 SDs was used as the limit value, 
as was done in two previous studies.” 

In conclusion, our results, like those of Hogg and Pack, 
show that every biochemical test proposed for the diagno- 
sis of hepatic metastasis has its limitations." Nevertheless, 
estimations of AP, GGT, LDH, and AsT levels were found 
to make a useful, practical contribution to this diagnosis. In 
a population with GI cancer, these estimations permit 
identifieation of the patients for whom more costly or 
traumatic tests such as ultrasound studies and angiogra- 
phy are indicated. 
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Effective pain relief without codeine 








VICODIN is a unique narcotic analgesic formula containing: 
hydrocodone bitartrate 5 mg.* with acetaminophen 500 mg. 


"Warning: May be habit forming 





In three well controlled clinical studies, VICODIN demonstrated its effectiveness in relieving 
moderate to moderately severe pain. 
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CODIN, a new analgesic: To be published; data on file To Do part data on file 
inical evaluation of efficacy and safety Knoll Pharmaceutical Company. Knoll Pharmaceutical Company. 
JPKINSON, J.H. III: Curr. Ther. 
2S. Vol. 24 (6): 633,1978. 
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| The usual adult dose is one tablet every six E VICODIN is a Schedule @ narcotic. 


hours as needed for pain. E Up to 5 refills in 6 months, at your discretion, 


|I In cases of more severe pain, two tablets every where state law permits. 

six hours or one tablet more frequently than A ay 

every six hours may be Et Un y Á EU by phone is permissible in most 
i VICODIN tablets are scored to facilitate 
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hydrocodone bitartrate 5 mg: with acetaminophen 500 mg. 
" Warning: May be habit forming 


KNOLL PHARMACEUTICAL COMPANY 
Whippany, New Jersey 07981 


e Member Company. Certified Medical Representatives Institute. Inc. 


Please see following page for brief summary of prescribing information. 





hydrocodone bitartrate 5 mg: with acetaminophen 500 mg. 
*Warning: May be habit forming. 


INDICATIONS AND USAGE: For the relief of moderate to moderately severe pain. 


CONTRAINDICATIONS: Hypersensitivity to hydrocodone or acetaminophen; intra- 
SEE lesion associated with increased intracranial pressure; status asthmaticus; 
iver disease. 


WARNINGS 


Respiratory Depression: At high doses or in sensitive patierts, hydrocodone may 
produce dose-related respiratory depression by acting directly on brain stem res- 
piratory centers. Hydrocodoné also affects centers that control respiratory rhythm, 
and may produce irregular and periodic breathing 


Head Injury and Increased Intracranial Pressure: The respiratory depressant 
effects of narcotics and their capacity to elevate cerebrospinal fluid pressure may 
be markedly exaggerated in the presence of head injury, other intracranial lesions 
or a preexisting increase in intracranial pressure. Furthermore, narcotics produce 
adverse reactions which may obscure the clinical course of patients with head 
injuries. 

Acute Abdominal Conditions: The administration of narcotics may obscure the 
diagnosis or clinical course of patients with acute abdominal conditions 


PRECAUTIONS 


Special Risk Patients: As with any narcotic analgesic agent, VICODIN should be 
used with caution in elderly or debilitated patients and those with severe impair- 
ment of hepatic or renal function, hypothyroidism, Addison's disease, prostatic 
hypertrophy or urethral stricture. The usual precautions should be observed and the 
possibility of respiratory depression should be kept in mind. 


Usage in Ambulatory Patients: VICODIN, like all narcotics, may impair the mental 
and/or physical abilities required for the performance of potentially hazardous 
tasks such as driving a car or operating machinery; patients should be cautioned 
accordingly. 

Cough Reflex: Hydrocodone suppresses the cough reflex; as with all narcotics, 
caution should be exercised when VICODIN is used postoperatively and in patients 
with pulmonary disease. 


Drug Interactions: Patients receiving other narcotic analgesics. general anes- 
thetics, phenothiazines, other tranquilizers, sedative-hypnotics or other CNS de- 
pressants (including alcohol) concomitantly with VICODIN may exhibit an additive 
CNS depression. When such combined therapy is contemplated, the dose of one or 
both agents should be reduced. 


Usage in Pregnancy: Pregnancy Category C. Hydrocodone has been shown to be 
teratogenic in hamsters when given in doses 700 times the human dose. There are no 
adequate and well-controlled studies in pregnant women. VICODIN should be used 
during pregnancy only if the potential benefit justifies the potential risk to the fetus. 


Nonteratogenic effects: Babies born to mothers who have been taking opioids 
regularly prior to delivery will be physically dependent. The withdrawal signs in- 
clude irritability and excessive crying. tremors, hyperactive reflexes, increased 
respiratory rate, increased stools. sneezing. yawning, vomiting, and fever. 


The intensity of the syndrome does not always correlate with the duration of mater- 
nal opioid use or dose. There is no consensus on the best method of managing 
withdrawal. Chlorpromazine 0.7 to1.0 mg/kg qóh. phenobarbital 2 mg/kg qóh, and 
paregoric 2 to 4 drops/kg q4áh. have been used to treat withdrawal symptoms in 
infants. The duration of therapy is 4 to 28 days. with the dosage decreased as 
tolerated. 


Labor and Delivery: As with all narcotics, administration of VICODIN to the mother 
shortly before delivery may result in some degree of respiratory depression in the 
newborn, especially if higher doses are used. 


Nursing Mothers: It is not known whether this drug is excreted in human milk. 
Because many drugs are excreted in human milk and because of the potential for 
serious adverse reactions in nursing infants from VICODIN, a decision should be 
made whether to discontinue nursing or to discontinue the drug, taking into account 
the importance of the drug to the mother. 


Pediatric Use: Safety and effectiveness in children have not been established. 
ADVERSE REACTIONS 


Central Nervous System: Sedation, drowsiness, mental clouding, lethargy, im- 
pairment of mental and physical performance, anxiety. fear, dysphoria, dizziness, 
psychic dependence, mood changes. 


Gastrointestinal System: Nausea and vomiting may occur; they are more frequent 
in ambulatory than in recumbent patients. The antiemetic phenothiazines are useful 
in suppressing these effects; however. some phenothiazine derivatives seem to be 
antianalgesic and to increase the amount of narcotic required to produce pain 
relief. while other phenothiazines reduce the amount of narcotic required to pro- 
duce a given level of analgesia. Prolonged administration of VICODIN may pro- 
duce constipation. 


Genitourinary System: Ureteral spasm. spasm of vesical sphincters and urinary 
retention have been reported. 


Respiratory Depression: VICODIN may produce dose-related respiratory depres- 
sion by acting directly on brain stem respiratory centers. Hydrocodone also affects 
centers that control respiratory rhythm, and may produce irregular and periodic 
breathing. If significant respiratory depression occurs. it may be antagonized by the 
use of naloxone hydrochloride, 0.005 mg/kg intravenously. Apply other supportive 
measures when indicated. 


DRUG ABUSE AND DEPENDENCE: VICODIN is a Schedule II! narcotic. Psychic de- 
pendence, physical dependence, and tolerance may develop upon repeated 
administration of narcotics; therefore, VICODIN should be prescribed and adminis- 
tered with caution. However, psychic dependence is unlikely to develop when 
VICODIN is used for a short time for the treatment of pain. Physical dependence, the 
condition in which continued administration of the drug is required to prevent the 
appearance of a withdrawal syndrome, assumes clinically significant proportions 
only after several weeks of continued narcotic use, although some mild degree of 
physical dependence may develop after a few days of narcotic therapy Tolerance, 
in which increasingly large doses are required in order to produce the same degree 
of analgesia, is manifested initially by a shortened duration of analgesic effect, and 
subsequently by decreases in the intensity of analgesia. The rate of development of 
tolerance varies among patients. 

DOSAGE AND ADMINISTRATION: VICODIN is given orally. The usual adult dose is 
one tablet every 6 hours as needed for pain. In cases of more severe pain. two tab- 
lets every 6 hours or one tablet more frequently than every 6 hours (up to 8 tablets in 
24 hours) may be required. 


Knoll Pharmaceutical Company, Whippany, New Jersey 07981 
Member Company, Certified Medical Representatives Institute, Inc. 
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Attention: Handicapped Physicians 


The St Paul-Ramsey Medical Education and Research 
Foundation is actively involved in a project directed toward 
serving the needs of handicapped physicians. The pufpose 
of this project is to form a voluntary group of handicapped 
physicians who will provide information and referral 
services as well as support and advocacy for physicians who 
become handicapped. | became multiply handicapped five 
years ago just as | was completing medical school and can 
readily attest to the paucity of information available to this 
unique population. Existing rehabilitation programs are 
simply not equipped to deal with the situation. 

The biggest problem we are encountering is that of 
identification. It is currently estimated that 4% of all 
physicians are not in active practice because of a physically 
handicapping condition and that 25% of these have the 
potential to be rehabilitated into the active practice of 
medicine. In real numbers this constitutes 1% of the 
licensed physicians in this country, or 4,500 physicians. 
Our goal is to identify these physicians and encourage their 
participation. 

As an aid in identification, | ask that all physicians, 
active or inactive, with any type of physical handicap 
contact me at St Paul-Ramsey Medical Education and 
Research Foundation, 640 Jackson St, St Paul, MN 
55101. 


Frank C. Zondlo, MD 
St Paul 








We can do 
much more 
together. 





Anticoagulants, Venous Thromboembolism, 


and the Cancer Patient 


Francis D. Moore, Jr, MD; Robert T. Osteen, MD; Daniel D. Karp, MD; Glenn Steele, Jr, MD; Richard E. Wilson, MD 


€ The records of 32 cancer patients who were treated with 
heparin sodium and warfarin sodium for thromboembolic dis- 
ease were reviewed. Standard techniques for anticoagulation 
were neither safe nor effective. Sixteen patients experienced 21 
different hemorrhagic complications. Eight patients had major 
hemorrhages that led to cessation of therapy or death. Six of 32 
patients had pulmonary embolisms while receiving anticoagu- 
lants. It is suggested that venous interruption may be a safer and 
more effective method of prophylaxis against pulmonary embo- 
lism in cancer patients. 

(Arch Surg 1981;116:405-407) 


ince the initial observations of Trousseau, which culmi- 
nated in the diagnosis of his own gastric carcinoma, 
the association between venous thromboembolism and 
visceral cancer has been frequently observed.' As therapy 
for metastatic cancer has improved, a more aggressive 
attitude has developed toward the diagnosis and treatment 
of thromboembolie disease in the cancer patient. The 
patient receiving chemotherapy may be at a disadvantage 
for anticoagulation therapy. He may have raw tumor 
surfaces that can bleed externally or into the gastrointes- 
tinal (GI) tract, lung, or brain. His clotting mechanisms 
may be abnormal due to bone marrow suppression or 
replacement, hypoproteinemia and malnutrition, circulat- 
ing immune complexes, or low-grade consumptive coagu- 
lopathy.* It is not established whether conventional anti- 
coagulation is either safe or effective. We have reviewed 
the records of the Sidney Farber Cancer Institute, Boston, 
for a 2.5-year period to investigate the safety and effec- 
tiveness of anticoagulation therapy for patients who have 
concomitant thromboembolic disease and cancer. 
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MATERIALS AND METHODS 


The records of all patients who received anticoagulants in the 
2.5-year period from June 1976 to November 1978 at the Sidney 
Farber Cancer Institute were reviewed. These patients were 
identified by searching the records of the Sidney Farber Cancer 
Institute and the Peter Bent Brigham Hospital, Boston, for all 
patients who underwent venography or lung scanning. In addi- 
tion, the computerized record system at the Sidney Farber Cancer 
Institute made available a list of all patients with the coded 
diagnoses of venous thrombosis or pulmonary embolism. Patients 
who received anticoagulation therapy for cerebral vascular acci- 
dents or for valvular heart disease were not included. All patients 
were being treated for metastatic solid tumors or hematologie 
malignancies. Postmortem reports were reviewed when they were 
available. 

Regardless of the stage of their malignancy, patients with 
asymmetrically swollen or tender extremities were studied with 
use of contrast venography, lung scans, chest roentgenography, 
and arterial blood gas analysis. 

Lung scans were obtained by intravenous injection of techne- 
tium Te 99m albumin aggregated. After 15 minutes, the patients 
were scanned in four views with a scintillation camera. Lung scans 
were classified as high, moderate, or low probability for a pulmo- 
nary embolus. 

Heparin sodium was administered by continuous intravenous 
infusion that was preceded by a bolus of 5,000 units of heparin 
sodium. The dosage was adjusted to achieve a partial thromboplas- 
tin time of 60 to 70 s. For oral anticoagulation, warfarin sodium 
was given for three days on a loading schedule, and thereafter the 
dose was adjusted to yield a prothrombin time of about 1.5 times 
the control value. 

RESULTS 

Thirty-two patients received heparin. Twenty-five of 
those 32 subsequently received warfarin. The mean age of 
the patients was 52 years (range, 18 to 74 years). Eleven 
patients were women and 21 were men. All patients were 
followed up at least to the termination of anticoagula- 
tion. 

The indications for anticoagulation therapy are as fol- 
lows. Twenty patients received anticoagulation therapy 
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after the diagnosis of venous thrombosis. Of those 20 
patients, 17 had positive venograms for deep venous 
thrombosis of the leg veins. Two patients received antico- 
agulation therapy for axillary vein thrombosis proven by 
venography and one for presumed axillary vein thrombo- 
sis. Two additional patients received anticoagulation ther- 
apy for external venous compression by tumor in the 
pelvis, although the thrombus was not seen in the veno- 
gram. Ten patients received anticoagulation therapy for 
pulmonary embolism, in four of whom there was simulta- 
neous, symptomatic, deep venous thrombosis. 

Seven of the ten patients who underwent anticoagula- 
tion for pulmonary embolism had high-probability lung 
scans, one patient had a moderate-probability lung scan, 
one patient had a low-probability scan, and the scan of one 
patient was nondiagnostic. Four of these patients initially 
had pleuritic chest pain, four had dyspnea, and one had 
hemoptysis. Three patients had no respiratory symptoms 
and underwent anticoagulation after positive scans follow- 
ing venograms. All ten patients who underwent anticoagu- 
lation for pulmonary embolism had chest roentgenograms, 
four of which were unchanged from previous studies, three 
of which showed new infiltrates, and three of which 
showed new effusions. Arterial blood gas levels ranged 
from 47 to 76 torr, with a mean Po, of 59 torr. 


Venography 


Thirty-four patients were studied with use of lower-leg 
venograms for symptoms suggestive of venous thrombosis. 
Of these 34 venograms, ten were normal; 20 showed venous 
thrombosis in the leg, without external compression of 
veins in the pelvis; one showed proximal compression and 
distal thrombosis; and three showed external venous com- 
pression in the pelvis, without distal thrombosis. The true 
incidence of disease in the iliac system is unknown, since 
only 12 of the 21 positive venograms showed a proximal 
limit to the clot. The other nine venograms failed to display 
the iliac veins adequately. 

Of the three venograms performed for upper-extremity 
swelling, two showed axillary vein thrombosis, and one 
demonstrated occlusion of the superior vena cava. 


Predisposing Factors 


Diagnosis.—In Table 1, the incidences of patients in our 
series with specifie malignant diagnoses are compared 
with the incidences of patients admitted to the Sidney 
Farber Cancer Institute with those diagnoses. The risk of 
thromboembolic disease was increased in patients with 
carcinoma of the lung and GI tract. 

Tumor Stage.—Twenty-five (78%) of the 32 patients had 
metastatic malignancies. The remaining seven patients 
were in clinical remission. All patients were ambulatory. 

Pelvic Disease.—Excluding those patients who had axil- 
lary vein thromboses, five of the remaining 29 patients 
were known to have pelvic masses or pelvic nodal disease at 
the time of initial examination. In an additional four 
patients, extrinsic compression of pelvic veins, as demon- 
strated by venography, indicated unsuspected metastases 
or local recurrence. 


406 Arch Surg—Vol 116, April 1981 












Table 1.—Site of Primary Malignancy 


Study Group, 96 Admissions, 96 














Gastrointestinal 
Pancreas 9 2 
Liver 







Unknown is: 


Table 2.—Sites of Hemorrhage 
te 


Si No. of Episodes 


Major Hemorrhage* 
Upper gastrointestinal 4 


Retroperitoneal 1 
Intracerebral : (Fatal) 


1 

Thoracic 4 
Intrapulmonary 1 (Fatal) 
Pleural space 2 
Hemoptysis 


1 
Minor Hemorrhage* 
Unexplained hematocrit fall 2 


Guaiac-positive stool 1 
Hemoptysis 4 
Retroperitoneal 1 
Extremity, soft tissue 1 


*Eight patients were studied in each group. 


Table 3.—Effect of Hepatic Metastases 


No. of Patients With No. of Patients With 
Metastases Hemorrhage (%) Recurrent Embolus (%) 


Present 5/12 (42) 3/12 (25) 


Absent 11/20 (55) 3/20 (15) 






















Clotting Parameters.—No patient had an abnormal pro- 
thrombin time or partial thromboplastin time when the 
diagnosis of thromboembolic disease was made. Assays for 
fibrin-split products or other evidence of diffuse intravas- 
cular coagulation were not routinely performed. All plate- 
let counts were normal except for one of 3.3 million. One 
patient with a hepatoma had a hematocrit level of 63%; 
otherwise, hematocrit levels tended to be low. 

Chemotherapy.—Twenty-seven patients were receiving 
chemotherapy at the time thromboses developed. The 
remaining five patients had never received chemotherapy. 
Of the 27 patients, 16 were receiving their first type of 
cytotoxic drug treatment. Eleven patients had failed their 
initial type of chemotherapy and were enrolled in second- 
ary protocols. No single agent stood out as a major 
contributor to thromboembolic disease, although both 
patients who had proven axillary vein thromboses were 
receiving zinostatin. 
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Other Contributing Factors.—No patient had a history of 
phlebitis or pulmonary embolism. One patient had a history 
of upper GI bleeding while being treated with warfarin for 
a fascular operation. 


Results of Anticoagulation Therapy 


Of the 32 patients who were initially treated with 
heparin, only ten finished a subsequent three months of 
warfarin therapy. Of the 22 patients who did not complete 
therapy, eight failed to do so because of bleeding, four died 
of recurrent embolism, nine died of other causes, and one 
patient had his anticoagulation therapy stopped fər an 
unknown reason. The median survival time for the 32 
patients was three months. 

Bleeding.—There were 21 hemorrhagic complications in 
16 of the 32 patients who received anticoagulation therapy. 
Eight patients (25%) had major hemorrhages, which led to 
cessation of therapy or to death (two patients). Eight 
patients had minor hemorrhages (Table 2). Of the 16 
patients who hemorrhaged, nine were receiving warfarin. 
Only two patients had abnormal clotting times when the 
bleeding occurred. No patient had an abnormally low 
platelet count. As shown in Table 3, the presence of hepatic 
metastases did not affect the incidence of bleeding compli- 
cations. 

Pulmonary Embolism.—Six (19%) of the 32 patients who 
received anticoagulation therapy had pulmonary embo- 
lisms, four of which were fatal. Two patients were receiv- 
ing heparin at the time and the other four were receiving 
warfarin. Two patients had acute, dyspneic, fatal episodes 
that may have been caused by pulmonary emboli, but 
neither patient had a postmortem examination. By the 
usual criteria, all patients received adequate anticoagula- 
tion. 

Additional Observations.— The incidence of venous throm- 
bosis and pulmonary embolism in our patient population 
could not be accurately determined, since many patients 
died at home or in local hospitals where they did not have 
postmortem examinations. Two patients had deep venous 
thromboses, which were documented by venography but 
not treated by anticoagulation therapy. Both patients did 
well. Of the four patients with proximal venous obstruction 
by tumor, two received no therapy and did well. The other 
two patients received anticoagulation therapy; one had a 
pulmonary embolism during anticoagulation, and one had a 
popliteal venous hemorrhage during attempted popliteal 
venography. 


COMMENT 


Based on the data presented in this study, conventional 
antieoagulation does not appear to be either safe or 
effective therapy for venous thromboembolism in cancer 
patients. Anticoagulation was associated with an excessive 
rate of hemorrhage (16 of 32 patients) and was ineffective 
with a high incidence of pulmonary embolism (at least 
19%). These rates are in excess of reported rates of 
hemorrhage (0% to 33%) and pulmonary embolism (5%) in 
populations not selected for neoplastic disease.*? Slichter 


Arch Surg—Vol 116, April 1981 


2 mc Cue r " " — T - SE P vy ~ 


and Harker reported two fatal intracerebral hemorrhages 
in ten patients with malignancies who received anticoagu- 
lation therapy.' 

The effects of cancer and cancer therapy on the clotting 
system are incompletely understood. The effects of hepar- 
in and warfarin on that interaction are even less well 
understood. Adequate liver function is necessary for pro- 
duction of clotting factors as well as for their inactivation 
and clearance. The reticuloendothelial system, which may 
be altered by cytotoxic chemotherapy, contributes to the 
clearance of fibrin complexes. Circulating tumor procoagu- 
lants may continue to activate the clotting pathways 
despite lowered factor levels or may compete or interfere 
with the drugs directly. Strong local factors may negate 
the effect of systemic drugs. The high rate of bleeding seen 
in our patients may be due to exposed tumor surfaces and 
unusual capillary fragility. 

The best therapy for venous thromboembolism would 
eliminate the predisposing factors by effective antitumor 
therapy. Since this is often impossible, safer regulation of 
anticoagulation or an alternative therapy is needed. Con- 
ventional techniques for monitoring anticoagulation may 
not be suitable for this population, and more sophisticated 
monitoring may be required. A more thorough study of 
clotting abnormalities might enable identifieation of that 
population at risk for the complications of anticoagulation. 
We were unable to find discriminants including tumor 
type, stage of disease, or type of chemotherapy in our 
patients that would enable us to select those at risk for the 
complications of anticoagulation. 

There are only three alternatives to conventional anti- 
coagulation with heparin and warfarin. One choice would 
be no therapy. Those patients whose main venous tributar- 
ies have been effectively interrupted by extrinsic tumor 
compression probably do not require anticoagulation ther- 
apy for protection from pulmonary embolism. Aspirin may 
offer prophylaxis but it has no proven benefit for estab- 
lished thromboembolism. Fibrinolytie agents carry a ser- 
ious risk of hemorrhage. A final approach is venous 
interruption that would abrogate the need for systemic 
anticoagulation as well as prevent embolism. If the anato- 
my of a thrombosis is established by bilateral venography, 
it is possible to carry out venous interruption with minimal 
risk of recurrent pulmonary embolism. Techniques for this 
procedure include clipping of the vena cava, obturation of 
the inferior vena cava through the jugular vein, and 
femoral venous ligation. Although one would like to avoid 
surgery in late-stage cancer patients, venous interruption 
may be superior to anticoagulation in cancer patients with 
thromboembolism. 
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Morbidity and Mortality 
of Carotid Endarterectomy 


Rates of Occurrence in Asymptomatic and Symptomatic Patients 


John S. White, MD; Kenneth R. Sirinek, MD, PhD; H. David Root, MD, PhD; Waid Rogers, MD, PhD 


è During a six-year period ending December 1979, a retro- 
spective study of 252 carotid endarterectomies in 211 patients 
was undertaken to review morbidity and mortality, and factors 
related to them. For purposes of the study, patients were 
categorized into asymptomatic and symptomatic groups. Indica- 
tions for operation were internal carotid artery stenosis that 
occluded 50% or more of the vessel, an ulcerated plaque proved 
by angiography, or both. There were no postoperative deaths or 
neurological complications in the asymptomatic group. In the 
symptomatic group, there was an overall postoperative mortality 
of 2% and a stroke rate of 2%. All postoperative CNS deaths and 
strokes occurred in patients in whom there was difficulty in 
controlling blood pressure postoperatively. We conclude that 
with regard to carotid endarterectomy for treatment of extracrani- 
al occlusive disease (1) there is an acceptable morbidity and 
mortality in the symptomatic patient, (2) in the asymptomatic 
patient the procedure is associated with minimal complications, 
and (3) strict control of blood pressure in the immediate postop- 
erative period is a critical factor in preventing neurological 
morbidity and mortality. 

(Arch Surg 1981;116:409-412) 


Sie a stenotic internal carotid artery was first recon- 
structed by Eastcott et al in 1954,’ there has been a 
considerable amount of research with regard to selection of 
patients and determination of the most appropriate opera- 
tive technique and postoperative care to provide an effec- 
tive as well as safe procedure for treatment of carotid 
artery disease. There is little controversy with regard to 
the appropriateness of carotid endarterectomy in patients 
with transient ischemic attacks. However, in the patient in 
whom carotid artery disease is asymptomatic, the safety of 
the procedure has to be justified to consider this an 
acceptable means for the prophylactic treatment of neuro- 
logical vascular accidents. In this retrospective study, we 
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determined the morbidity and mortality of carotid endar- 
terectomy in both symptomatic and asymptomatic patients 
who underwent this procedure at a Veterans Administra- 
tion hospital. 


SUBJECTS AND METHODS 


During a six-year period ending December 1979, 252 carotid 
endarterectomies were performed on 211 patients at the Audie L. 
Murphy Memorial Veterans Hospital, San Antonio, Tex. All 
patients were male; the average age was 60 years. For purposes of 
the study, the patients were categorized according to their symp- 
toms, as given in Table 1. 

Thirty-two patients were asymptomatic. Of these, 23 had 
asymptomatic bruits, whereas the remaining nine had carotid 
artery disease disclosed by arteriography undertaken for other 
peripheral arterial disease. 

Of the 179 symptomatic patients, 104 had one or more of the 
following symptoms: typical transient ischemic attacks (TIA), 
including amaurosis fugax; focal neurological symptems that 
consisted of unilateral sensory or motor deficits; or aphasia of less 
than 24 hours’ duration. Fifty of the symptomatic patients had 
nonspecific neurological symptoms, including dizziness. vertigo, 
syncope, dysarthria, bilateral blurring of vision, and memory loss. 
The other 25 had a history of a stable stroke (11 of 25 witha history 
of a new TIA). 

To evaluate the degree of stenosis, ulceration, or both, of the 
carotid artery, all patients underwent selective aortic arch and 
four-vessel angiography preoperatively. Indications for operation 
were an internal carotid artery stenosis of 50% or greater in 


Table 1.—Categorization of Patients According 
to Symptoms 


No. of Patients No. of Procedures 
32 (15)* 44 
179 (85)* 208 


Category 
Asymptomatic 
Symptomatic 

Transient 
ischemic 
attack 

Nonspecific 
neurological 
symptoms 

Previous CVAT 


*Percent of total patients (211). 
1CVA represents cerebrovascular accident. 
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Table 2.—Morbidity and Mortality of Carotid Enda 





No. of 
Patients 


No. of 
Deaths 


No. of 
Procedures 





Total 211 


*Figures based on number of procedures. 


Tran- 
sient 
Ischemic 
Attack, 


rterectomy in Asymptomatic and Symptomatic Patients 
Procedure Morbidity* 
ror * 
Frank Procedure Patient 
Stroke, Non-CNS, Mortality,* Mortality, 


No./% 


Asymptomatic 32 44 0 0 0 3/6.8 0 0 
Symptomatic 179 208 5 5/2.4 5/2.4 23/11 5/2.4 5/2.7 
252 5 5/2 5/2 5/2 













No./% No./% No./% No./% 












26/10 5/2.4 





{Operative mortality (within 30 days postoperatively); figures based on number of patients. Three patients died of cerebrovascular accident within two 
days after operation and are also included in the group of five patients with stroke; two patients died of myocardial infarction three and 15 days 
postoperatively, respectively. 





Table 3.—Non-CNS Complications Associated 
With Carotid Endarterectomy 


Complication No. of Patients 
Hypoglossal nerve deficit 3 


Deficit of mandibular branch of 
7th nerve 3 


Renal failure 1 


diameter or the presence of an ulcerated plaque. 

All carotid endarterectomies were performed on either the 
neurosurgical service or the general surgical peripheral vascular 
service. General anesthesia was used in all cases. All patients 
received intravenous (IV) heparin (2,500 to 7,000 units) prior to the 
arteriotomy. One of three varieties of bypass shunts was used in 
87% of cases. In those cases in which a shunt was not used, an 
internal carotid artery stump pressure of 50 mm Hg or greater 
was recorded. Cross-clamping of the carotid artery for either 
insertion or removal of the shunt ranged from one to eight 
minutes, with an average time of 24 minutes. The average shunt 
time was 25 minutes. The arteriotomy was closed in a continuous 
fashion using a monofilament suture. All patients remained in the 
surgical intensive care unit for 24 to 48 hours postoperatively for 
monitoring and observation. 


RESULTS 
Morbidity and Mortality, All Patients 


The morbidity and mortality associated with carotid 
endarterectomy is given in Table 2. Of the 211 patients, 
five had transient neurological deficits postoperatively. 
Five patients incurred permanent neurological damage 
and three of these patients died postoperatively. Complica- 
tions not involving the CNS occurred in 26 patients and 
consisted primarily of wound problems (Table 3). Five 
patients died within 30 days postoperatively. One patient 
who had had evidence of renal insufficiency preoperatively 
(creatinine value, 1.9 mg/dL) had acute renal failure 
postoperatively. He died of a cardiac arrhythmia 75 days 
postoperatively during the placement of a Swan-Ganz 
catheter. 

In the recovery room, 72 patients were either hypoten- 
sive (33) or hypertensive (39) and required IV medication 
to control their blood pressure. Of all patients, 50% in the 
hypotensive group and 30% in the hypertensive group had a 
history of hypertension that was well controlled by means 







410 Arch Surg—Vol 116, April 1981 


of antihypertensive medication. Dopamine hydrochloride 
(400 mg in 500 mL of dextrose solution) and sodium 
nitroprusside (50 mg in 500 mL of dextrose solution) 
administered as titrated drips were used to control postop- 
erative hypotension and hypertension, respectively. 


Asymptomatic Patients 


In the asymptomatic group (44 procedures in 32 
patients), there were no postoperative deaths and no CNS 
complications. There were three postoperative complica- 
tions: cellulitis of the wound in two patients and a tempo- 
rary injury of the hypoglossal nerve in one patient (Ta- 
ble 3). 


Symptomatic Patients 


In this group (208 procedures in 179 patients), the overall 
postoperative procedure mortality (based on number of 
procedures) was 2%. The overall patient mortality (based 
on number of patients) was 2.4%. The presenting symp- 
toms of the five patients who died were as follows: previous 
cerebrovascular accident (CV A), three patients; TIA, one 
patient; nonspecific neurological symptoms, one patient. 
The three patients who had a history of CVA died of 
postoperative CVA (shunt had been used intraoperatively 
in each of the three cases). In addition, all three patients 
had moderate to severe hypertension in the immediate 
postoperative period and required IV antihypertensive 
medication. (Two of these patients had had a history of 
hypertension.) Postoperative angiography disclosed 
thrombosis of the endarterectomized carotid artery in one 
patient on the second postoperative day, and basilar artery 
thrombosis in another on the day of operation. In the third 
patient, clinical observation indicated a brainstem infarc- 
tion on the second postoperative day. The other two 
patients died three and 15 days postoperatively, respective- 
ly, of a myocardial infarction. 

Permanent neurologic deficits developed in two other 
patients postoperatively. Both had had a history of typical 
TIA and had been shunted intraoperatively. In both 
patients, CVA with involvement of the ipsilateral cerebral 
hemisphere developed on the day of operation. One patient 
had severe hypertension postoperatively that required IV 
nitroprusside. The other patient had hypotension immedi- 
ately postoperatively that required IV dopamine. (Neither 
patient had had a history of hypertension.) Both of these 
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patients survived and were discharged from the hospital. 

Each of five patients had a TIA postoperatively. Clinical 
follow-up, ranging from one to 12 months postoperatively, 
difclosed no recurrent TIAs or a permanent neurological 
deficit. 

Twenty-three patients had postoperative complications 
that did not involve the CNS (Table 3). The most common 
complication, hematoma at the wound site, occurred in 12 
patients. However, exploration of the wound for evacua- 
tion of the hematoma and for control of bleeding was 
necessary in only two patients. Other complications 
included cellulitis and temporary deficit of either the 
mandibular branch of the seventh nerve, or the hypoglossal 
nerve. 


COMMENT 


Several recent articles on the complications associated 
with carotid endarterectomy have noted death rates as 
high as 7% and permanent postoperative neurological 
deficits in up to 15% of cases.’ Most authors, however, 
agree that carotid endarterectomy can be performed with 
a mortality of 1% to 2% and a stroke rate of less than 2% 
(Table 4). Therefore, carotid endarterectomy for TIAs has 
become a well-accepted procedure for the prevention of 
recurrent episodes and subsequent strokes.** In addition, 
data reported by Ford et al'^ and Rosenthal et al" support 
the use of carotid endarterectomy for nonhemispheric 
TIAs or vertebrobasilar artery insufficiency. With a mor- 
tality of 2% and postoperative stroke rate of 2%, our data 
are comparable with those of the most recent reports. 
Controversy still exists as to the most appropriate 
treatment of asymptomatic patients with significant ca- 
rotid artery disease demonstrated by angiography. Hum- 
phries et al* in 1976 presented data to support nonoperative 
observation of the asymptomatic patient until symptoms 
developed, but pointed out that prospective studies should 
be performed to settle the issue. Studies in 1970 by Javid et 
al? Fields et al," and Thompson et al" compared the 
long-term results of nonoperative and operative treatment 
for asymptomatic patients. Follow-up for from 24 to 42 
months in all three studies showed an average fatal stroke 
rate of 14% in the nonoperated group vs 3.8% in the 
operated group.^ Thompson and Talkington, in one of 
their most recent reviews, followed up 270 asymptomatic 
patients who were divided into operated and nonoperated 
groups. In the nonoperated group, 55.8% remained asymp- 
tomatic, whereas TIAs developed in 26.8% and 15.2% had 
nonfatal strokes. There was no significant difference 
between the groups as to the incidence of fatal strokes. 
Moore et al'' in 1979 compared their experience with 
carotid endarterectomy for asymptomatic disease with a 
control group of nonoperated patients in the joint study on 
extracranial arterial oeclusive disease. These investigators 
reported a higher survival rate at 42 months in the patients 
who underwent operation (83% vs 67%). These data strong- 
ly support the use of carotid endarterectomy to prevent 
future CNS morbidity in asymptomatic patients. We have 
adopted this policy, particularly in patients in whom we 
anticipate further major operative procedures. To date, we 
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Table 4.—Previously Reported Mortality and Stroke Rates 
Associated With Carotid Endarterectomy 


Source Mortality, 96 Stroke, % 


Easton and 
Sherman,’ 1977 6.6 14.5 


Bouchier-Hayes et 
al,’ 1979 7 13.8 


Thompson,' 1979 .1 2.1* 


Haynes and 

Dempsey,’ 1979 1.08 0.36 
Duke et al,* 1979 1.3 3.2 
Hertzer et al,’ 1978 1.2 1.9 


*Represents only operation-related neurologic deficits with transient 
cerebral ischemia and asymptomatic bruits after operations using a 
temporary inlaying shunt. All other stroke rates represent all patients in that 
particular study and all clinical categories. 





have had no postoperative deaths and no CNS deficits. 
Therefore, it seems that carotid endarterectomy in this 
group of patients is both safe and successful, and is 
justified. 

Controversy concerning the use of shunts during carotid 
endarterectomy still exists. Many authors support the 
selective use of shunts based on intraoperative evaluation 
of either neurological function as monitored by EEG," 
level of consciousness under local anesthesia," or, most 
commonly, the critical perfusion pressure as measured by 
the internal carotid artery stump pressure.*^-** On the other 
hand, Thompson et al*" has recommended the use of 
routine shunting for many years. Recently, Gee et al” 
performed ocular pneumoplethysmography in six patients 
to assess shunt hemodynamic physiology. In all cases, the 
shunt resulted in elevation of the ipsilateral ophthalmic 
systolic pressure over that noted during carotid clamping. 
Therefore, they concluded that shunting provides a defi- 
nite margin of safety during prolonged periods of clamp- 
ing of the carotid artery. 

We now use routine shunting except in cases where 
technical difficulties are encountered with placement of 
the shunt. If a shunt is not used, measured stump pressure 
is 50 mm Hg or greater. We have seldom encountered 
technical difficulties with the shunt in place and prefer its 
routine use in a teaching environment where surgeons in 
training can perform an unhurried, adequate endarterecto- 
my under direct supervision. However, in those cases 
where no shunt was used, we have encountered one postop- 
erative death due to a myocardial infarction, but there 
have been no CNS complications. 

The indications for carotid endarterectomy at our insti- 
tution are based on arteriographic findings of stenosis of 
the internal carotid artery of 50% or greater in diameter or 
the presence of an ulcerated plaque, or both. We use 
supraorbital Doppler studies for screening purpeses and 
occasionally use the results in deciding on whether to 
perform arteriography. Recently, investigators have pro- 
posed the use of noninvasive techniques to select patients 
with possible carotid artery disease for angiographic study. 
Some of these include directional Doppler ultrasound, ^ 
ultrasonic imaging by ultrasonic arteriography and duplex 
scanning combined with pulsed Doppler spectrum analy- 
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sis, pulsed Doppler ultrasonic arteriography and oculo- 
plethysmography," and oculoplethysmography combined 
with carotid phonoangiography-oculoplethysmography.** 
In some series, the accuracy of combined methods 
approaches 90% to 95% when compared with angiographic 
studies; however, the degree of accuracy has been ques- 
tioned by O'Donnell et al.** 

All of the five patients who suffered stroke postopera- 
tively were treated for either hypertension (four patients) 
or hypotension (one) in the immediate postoperative peri- 
od. Three of these five patients died, and their death was 
directly related to the occurrence of a stroke postoperative- 
ly. Two of the three patients who died had a previous 
history of hypertension. The overall incidence of postoper- 
ative CNS morbidity and mortality in patients in whom 
blood pressure problems developed was 796 (five of 72 
patients). 

The cause of hypotension and hypertension intraopera- 
tively and in the immediate postoperative period is un- 
known. Some authors propose that manipulation of the 
carotid baroreceptors is the mechanism responsible for 
blood pressure changes and that injection of lidocaine into 
the area of the carotid bifurcation may be beneficial. We 
have not routinely used lidocaine intraoperatively. Howev- 
er, if extensive fluctuation of the blood pressure level 
occurs during dissection of the carotid artery, we do inject 
0.5 mL of 1% lidocaine solution into the bifurcation. 

The drugs commonly used for control of hypertension in 
the postoperative period include nitroprusside, trimetha- 





phan camsylate, and hydralazine. For hypotension, dopa- 
mine, phenylephrine hydrochloride, and ephedrine are 
used. 

Because of the 34% incidence (72 patients) of hypoteh- 
sion and hypertension and the associated CNS morbidity 
and mortality (7%), we believe that monitoring and strict 
control of the blood pressure are critical factors both 
intraoperatively and during the first 24 to 48 hours in the 
surgical intensive care unit. Since 29 of the 72 patients 
(40%) in whom blood pressure problems developed had a 
history of prior hypertension treated medically, this find- 
ing in a patient preoperatively should alert both the 
anesthesiologist and surgeon that the patient is at an 
inereased risk for the development of CNS complications. 

In conclusion, our data support the use of carotid endar- 
terectomy for extracranial occlusive disease, is a procedure 
that can be accomplished with few complications and a low -. 
mortality. When performed in asymptomatic patients, it is 
safe and effective, and is associated with minimal morbid- 
ity. In general, routine shunting has been adopted in our 
institution, but the results of our study indicate that 
selective shunting based on a carotid artery stump pres- 
sure of 50 mm Hg is safe. Postoperative intensive care 
monitoring is mandatory in the first 24 to 48 hours, with 
particular attention to the control of the blood pressure. 


Nonproprietary Names and Trademarks of Drugs 
Dopamine hydrochloride—Jntropin. 
Sodium nitroprusside—Nipride. 
Trimethaphan camsylate—A rfonad. 
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Hypertonic Mannitol 


Its Use in the Prevention of Revascularization 


Syndrome After Acute Arterial Ischemia 


Dale Buchbinder, MD, MS; Allastair M. Karmody, MD; Robert P. Leather, MD; Dhiraj M. Shah, MD 


e Revascularization of acutely ischemic lower limbs is asso- 
ciated with high mortality and high rates of rethrombosis, limb 
loss, massive edema, and compartment syndrome. These com- 
plications may be due to revascularization syndrome. The effects 
of hypertonic mannitol used during revascularization of acutely 
ischemic lower extremities were studied. In an isolated canine 
hind limb model, revascularization of the limb via a Dacron graft 
after 90 minutes of ischemia resulted in tissue edema and 
decreased flow. The low flow state (5096 of control) for two hours 
after reperfusion was associated with thrombosis at the anasto- 
mosis. Use of hypertonic mannitol reversed the reperfusion 
syndrome and prevented graft thrombosis. Therefore, 15 conse- 
cutive patients with acute lower extremity ischemia and threat- 
ened limb loss were treated with hypertonic mannitol during 
emergency thromboembolectomy. Fourteen patients survived 
and had excellent results without any rethrombosis. Compart- 
ment syndrome was absent. Results of this clinical trial suggest 
that hypertonic mannitol may be useful in the management of 
acute arterial ischemia. 

(Arch Surg 1981;116:414-421) 


dt of acutely ischemic lower extremities 
is associated with unexpectedly high mortality and 
morbidity.'* Although arterial embolectomy has been sim- 
plified by the introduction of the Fogarty balloon catheter 
in 1963, both mortality and the rate of limb loss remain 
high.^' This very high mortality after arterial ischemia 
has been ascribed to surgical trauma, underlying cardio- 
vascular disease, recurrent embolization, and pulmonary 
embolism.' However, it has also been suggested that the 
revascularization of ischemic muscle may release toxins 
that damage the lungs, heart, kidneys, and liver.'^^ 


Accepted for publication Nov 5, 1980. 

From the Department of Surgery, Albany Medical College and Veterans 
Administration Medical Center, Albany, NY. 

Read at the Fourth Annual Surgical Symposium of the Association of 
Veterans Administration Surgeons, Alexandria, Va, May 12, 1980. 

Reprint requests to Department of Surgery (112), VA Medical Center, 
Albany, NY, 12208 (Dr Shah). 


414 Arch Surg—Vol 116, April 1981 


Because the mortality seems to be higher after successful 
restoration of limb blood flow than when circulation is not 
reestablished, it seems that reperfusion of ischemic muscle 
plays an important role in the development of compart- 
ment syndrome, myoglobinuria, renal failure, rethrombo- 
sis, limb loss, myocardial depression, and death." 

The reperfusion syndrome, which has been observed in 
the myocardium and brain, is characterized by immediate 
hyperemia followed by exudative edema and microhemor- 
rhage that leads to increased vascular resistance and 
decreased blood flow.'"? This reperfusion syndrome may 
occur after the revascularization of the acutely ischemic 
lower limb. Therefore, the effects of reperfusion on blood 
flow, vascular resistance, and thrombogenicity were stud- 
ied using an isolated canine hind limb model. Because 
hypertonie mannitol has been shown to prevent reperfu- 
sion syndrome in the myocardium, hypertonic mannitol 
was used in this animal model.'^? 


MATERIALS AND METHODS 
Experimental Method 


Eight adult mongrel dogs were anesthetized with pentobarbital 
(30 mg/kg) and intubated while breathing room air. All dogs 
received intravenous infusion of normal saline solution, 150 mL/ 
hr. The abdominal aorta and iliac and femoral arteries were 
exposed. All lumbar arteries below the renal arteries, all the 
branches of the iliac arteries to the experimental limb (XL), and all 
the branches of the corresponding femoral artery, including the 
profunda femoris, were ligated so that the main arterial supply to 
the XL was a single channel, ie, the femoral artery. The other limb 
served as control limb (CL) (Fig 1). Blood flow in both femoral 
arteries was measured by square wave electromagnetic flow me- 
ter. Intra-arterial pressure was measured by strain gauge trans- 
ducer in the femoral arteries distal to the flow meters. After 
anesthesia and surgery, 30 minutes was allowed for the dog to 
achieve a steady state. Baseline measurements of blood flow and 
pressure were then carried out in both the XL and the CL. Punch 
biopsies of the thigh muscles were performed for measurement of 
water content. Muscle specimens were also taken for electron 
microscope examination. The iliac artery of the XL was partially 
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Fig 3.—Changes in vascular resistance in 
experimental limbs of untreated and man- 
nitol-treated dogs. Vascular resistance 
significantly increased in untreated dogs 
during reperfusion. Mannitol treatment 
prevented this increase. 






«cluded for 90 minutes by a screw-clamp, so that its distal 
ressure was half of the mean arterial blood pressure. Flow and 
ressure measurements were carried out during this period of 
artial occlusion. At the end of the period of hypoperfusion, the 
iac artery was ligated and an aortoiliac bypass was then carried 
ut with a 6-mm knitted Dacron graft in the experimental limb. 
‘he dogs received 1,500 units of heparin during vascular recon- 
truction. Measurements were repeated at 5, 60, and 120 minutes 
fter restitution of circulation via the bypass. In four of these 
ogs, 50 mL of 25% mannitol was given intravenously by bolus 
ijection and 50 mL/hr of 20% mannitol was administered starting 
nmediately prior to restitution of blood flow. Measurements were 
»peated at the same interval after the mannitol infusion. Muscle 
lopsies were again performed at the end of hypoperfusion and at 
) and 120 minutes during reperfusion. Flow probes were cali- 
rated in situ by collecting four timed samples of blood. Statistical 
alysis was done using the Student's paired f test. 
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Fig 1.—Canine hind limb model showing 
instrumentation and bypass graft. 
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Fig 2.—Changes in blood flow during reperfusion in 
control and experimental limbs of untreated and manni- 
tol-treated dogs. Blood flow decreased significantly in 
experimental limbs of untreated dogs, and this de- 
creased blood flow was absent in mannitol-treated 
dogs. 
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Fig 4.—Changes in wet-dry weight ratio during 
hypoperfusion and reperfusion. There was signif- 
icant increase in wet-dry weight ratio during 
reperfusion in untreated dogs. 


Experimental Outcome 


At baseline, blood flow in the XLs of untreated dogs was 
65 + 10 mL/min, in the mannitol-treated dogs was 58 + 8 mL/ 
min and in the CLs of all dogs was 61 + 12 mL/min. There was no 
difference in baseline mean blood flow between the untreated and 
mannitol-treated dogs and between the CLs and XLa. During 
hypoperfusion, blood flow decreased to about 50% of baseline value 
in the XLs of all dogs, but did not change in the CLs. During 
reperfusion, blood flow decreased significantly at 5, 60, and 120 
minutes in the XLs of four untreated dogs only (P < .05), whereas 
XLs of four mannitol-treated dogs did not show this decrease in 
blood flow (Fig 2). The blood flow remained unchanged im the CLs 
of all dogs. There was no significant change in the mean arterial 
blood pressure (120 + 10 mm Hg) throughout the study. Since 
blood flow decreased in the experimental limbs of untreated dogs 
during reperfusion, vascular resistance (VR) increased (Fig 3) 
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Fig 5.—Transmission electron micrograph of muscle biopsy specimen taken 
from experimental limb at baseline showing normal microstructure 


(x 32,000). 
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Fig 6.—Transmission electron micrograph of muscle biopsy specimen taken 60 minutes after reperfusion 
in untreated dogs showing intracellular edema and mitochondrial swelling and disruption ( x 32,000). 
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Fig 7.—Transmission electron micrograph of muscle biopsy specimen taken 60 minutes after 
reperfusion in mannitol-treated dogs showing absence of changes seen in Fig 6 ( x 32,000). 
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(P < .05). The VR remained unchanged in the mannitol-treated 
dogs and in the CLs of all dogs. Muscle wet-dry weight ratio did 
not change during hypoperfusion, but increased significantly 
during reperfusion in the untreated dogs. This remained 
unchanged in the mannitol-treated dogs (Fig 4). An electron 
micrograph (EM) at baseline showed normal microstructure (Fig 
5). During reperfusion, EM showed intracellular and interstitial 
edema in association with swelling and disruption of mitochondria 
(Fig 6). Mannitol treatment prevented those changes observed 
during reperfusion (Fig 7). Vascular grafts from all dogs were 
examined at the end of the experiments. Although all grafts were 
patent, there was intense thrombus formation at the anastomotic 
site in all four grafts from the untreated dogs (Fig 8), whereas the 
grafts of the mannitol-treated dogs showed no gross thrombosis at 
the anastomotic sites (Fig 9). 


Clinical Subjects and Methods 


Fifteen consecutive patients with acute lower extremity ische- 
mia and threatened limb loss were evaluated and treated at the 
Albany, NY, Veterans Administration Medical Center. These 
patients were classified as to their age, site of occlusion, duration 
and severity of ischemia, treatment, and outcome (Table). Those in 
whom successful reestablishment of circulation was achieved were 
considered for this study. After the diagnosis of acute arterial 
occlusion was made, emergency vascular reconstruction was car- 
ried out as soon as possible. After thromboembolectomy or arterial 
bypass, and prior to reestablishment of blood flow, al! of these 
patients were given 100 mL of 20% mannitol as an intravenous 
IV) bolus, followed by an infusion of 10 g/hr of mannitol. This 
was continued for six to 24 hours. Duration of mannitol treatment 
vas determined by the severity of the preoperative ischemia, level 
X occlusion, and overall condition of the patients. Fourteen 
jatients had embolism presumed to originate from the heart, one 
yatient (No. 8) had thrombosis of the femoral artery associated 
vith secondary polycythemia (hematocrit level, 61%). All these 
jatients had concomitant cardiovascular disease: six had old 
nyocardial infarctions, two had congestive heart failure, and nine 
iad atrial fibrillation. 
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Fig 8.—Gross specimen of bypass graft taken from untreated dog showing distal 
anastomosis. There is intense thrombus formation at anastomosis. 





* 


a^ 
we 
=, 
vt 
p 
. 
c 
peat 
Rm s 
2 
Å- 

Sir 
TN 

B 


7 =: 


EP 
e * bo 





taken from mannitol-treated dog showing 
distal anastomosis. There is no gross evi- 
dence of thrombosis. 


Clinical Outcome 


One patient died three days after embolectomy of massive 
myocardial infarction. None of the remaining 14 patients died in 
the 30-day postoperative period. Twelve patients had excellent 
results characterized by no limb loss and complete function of the 
limb. The remaining two patients had gangrenous chanzes in the 
feet preoperatively and these required below-knee amputations. 
However, both of these patients had ileofemoral occlusions, and 
embolectomy with mannitol administration achieved a low level of 
amputation. Seven patients had mild swelling and edema of the 
lower extremity. However, the swelling progressively decreased 
and none of these patients suffered compartment syndrome or 
required fasciotomy. One patient had preoperative myoglobinuria 
that cleared postoperatively. These patients were not treated with 
heparin, either preoperatively or postoperatively, but all received a 
single dose of 3,000 units of heparin during arterial cross- 
clamping. 

Therapy with mannitol did not change serum osmolarity by 
more than 10 mOsm in any patient. One patient had myoglobinu- 
ria that cleared within six hours after revascularization and 
mannitol administration. Fluid volume and electrolyte balance 
were maintained according to urine output and serum electrolyte 
measurement during mannitol therapy. 


REPORT OF A CASE 


A 61-year-old man (patient 8) came to the emergency ward with 
a 48-hour history of a cold, mottled left foot that was demarcated 
13 em below the knee. The patient had lost all sensatior below the 
ankle and was unable to extend his toes or ankle. His initial 
hematocrit level was 61%. Over the next six hours, he was 
isovolemically hemodiluted to a hematocrit level of 38%. There 
were minimal signs of improvement; an angiogram was obtained 
that showed oeclusion of the superficial femoral artery with 
reconstitution of the popliteal and two-vessel runoff. Thromboem- 
bolectomy was not successful and the patient had an in situ 
femoral popliteal bypass installed ten hours after he arrived. Just 
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Patients' Clinical Histories 


No./Age, Associated Level of Duration, Severity 
yr Disease* Occlusion of Ischemiat Treatmentt Results e 
1/61 DM, AF, HBP Femoral SK, S, M E Survived 
2/50 MI, HBP Popliteal SK, S TEP Survived 
3/73 DM, MI, AF Femoral SK, S E Survived 
7/66 HBP Femoral SK, S E Survived 
8/61 MI, AF Femoral thrombosis SK, S, M FPB Survived 
9/72 DM, HBP lleofemoral SK, S, M, G E Survived, below-knee 
amputation 
10/79 CHF, AF Femoral SK E Survived 
11/65 AF, HBP Femoral SK TEP Survived 
12/59 DM, AF Femoral SK TEP Survived 
13/66 MI, AF lleofemoral SK, S, M, G E Survived, below-knee 
amputation 
14/56 HBP Femoral SK, S TEP Survived 
15/65 CHF, AF, HBP Femoral SK E Survived 






*DM indicates diabetes mellitus; AF, atrial fibrillation; HBP, high blood pressure; MI, myocardial infarction; and CHF, congestive heart failure. 
+SK indicates signs and symptoms of ischemia of skin envelope only; S, loss of sensation; M, loss of motor function; and G, gangrene of foot. 
tE indicates embolectomy; TEP, thromboembolectomy with patch angioplasty; and FPB, femoropopliteal bypass. 


prior to revascularization, he was given a bolus of 20 g of IV 
mannitol and given a 10-g/hr drip of mannitol. This was continued 
for 12 more hours. The popiteal VR (PVR) showed good pulsatile 
tracings at the ankle, with segmental ankle pressure of 110 mm 
Hg (systemie blood pressure, 124 mm Hg). Both PVR and ankle 
pressure preoperatively were zero. At this time, the diameter of 
the calf was 35 em. Mannitol infusion was then stopped. Two hours 
later, the calf had swollen to a diameter of 40 cm, there was a 4-mm 
decrease in amplitude of PVR, and the ankle pressure dropped to 
86 mm Hg, with a systemic pressure of 120 mm Hg. The mannitol 
infusion was restarted. Two hours later, the diameter was the 
same; however, the PVR and pressures returned to these previous- 
ly high values. The mannitol infusion was continued ten more 
hours and then discontinued, with no further swelling or deteri- 
oration of PVR or ankle measurements. During the mannitol- 
infusion period, the patient's urine output averaged 85 mL/hr and 
his serum osmolarity remained within normal limits. He received 
150 mL/hr of a balanced salt and mannitol solution. The remainder 
of his hospital course was uneventful and he was discharged on the 
11th day with complete functional recovery. 


COMMENT 


These experimental data show that after reperfusion of 
hypoperfused canine hind limb, there was no increase in 
blood flow above the baseline; instead, blood flow remained 
below baseline for as long as two hours after reperfusion. 
This decreased blood flow was associated with inereased 
VR and accumulation of water, which suggests that a 
similar phenomenon may occur after revascularization of 
the acutely ischemie human limb. Therefore, ischemie 
muscle may not immediately return to its normal metabolic 
state. This continued hypoperfusion of the limb may 
persist after revascularization, which in turn may release a 
variety of toxins into the systemic circulation.'^* Blaisdell 
et al' also suggest that the revascularization syndrome may 
be due to the flushing out of metabolites, such as lactic 
acid, that can cause an abrupt fall in systemic pH or 
potassium level, either of which can result in acute myocar- 
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dial depression and death. Similar suggestions have been 
made by other investigators.**'^ Anderson et al'* studied 
metabolic changes in blood, and changes in adenosine 
triphosphate, adenosine diphosphate, and creatinine phos- 
phate levels in skeletal muscle of patients undergoing 
periods of aortic cross-clamping during aortoiliac surgery. 
They showed that in spite of restitution of blood flow after 
declamping of the aorta, the metabolie activity of muscle 
did not return to normal for up to 20 minutes after release 
of the clamp. These data support the notion that reperfu- 
sion syndrome oceurs after revascularization of ischemic 
limbs. 

In addition, the edema and high tissue pressures may 
further diminish blood flow to the reperfused limb. 
Increased tissue pressure may also cause venous obstruc- 
tion, stasis, and thrombosis. The low flow state in combi- 
nation with venous outflow obstruction may be responsible 
for thrombosis of arteries after reconstruction. 

Reperfusion syndrome also has been described in brain, 
myocardium, and kidney." After a period of ischemia, 
when blood flow is reestablished resistance and tissue 
edema increase and blood flow in those organs decreases. 
Powell et al'* reported that reperfusion syndrome in the 
myocardium ean be prevented by the use of hypertonic 
mannitol. He also observed that after reperfusion, vascular 
endothelium becomes edematous, so there may be nearly 
complete occlusion of the small vessels. Pretreatment with 
hypertonie mannitol prevents this endothelial swelling. 
Similarly, in the canine hind limb preparation, hypertonic 
mannitol reduced the tissue edema, decreased the VR and 
increased the blood flow. This increased blood flow was 
associated with the absence of thrombosis at anastomotic 
sites. In contrast, all the untreated dogs showed thrombosis 
at the anastomosis after reperfusion. It should be pointed 
out that in man, after embolectomy, there is a relative 
inerease in blood flow; however, this is probably not equal 
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to the normal flow in the limb prior to the ischemic insult. 
Full potential reflow may not be achieved immediately 
after revascularization due to the reperfusion syndrome, as 
we have demonstrated. 

In this clinical series, when hypertonic mannitol was 
administered prior to revascularization the signs and 
symptoms of reperfusion syndrome were absent. Further- 
more, there was an improvement of survival along with a 
higher rate of limb salvage than in previously reported 
series." 7*5 

In reviewing the patients treated in our institution for 
acute arterial occlusion, there were 12 patients in the year 
prior to this clinical trial, four of whom died and three of 
whom lost limbs. This suggests that the addition of hyper- 
tonic mannitol might account for the improved clinical 
results. However, this small series does not prove the 
effectiveness of mannitol therapy conclusively. 

Hypertonic mannitol exerts its osmotic effect across the 
cell membranes, thereby extracting water from the cell 
and clearing it via the kidney.'*^* This mechanism might 
have played an important role in preventing edema and 
compartment syndrome in these patients. Therefore, close 
to normal blood flow was probably maintained, as evi- 
denced by no rethrombosis even without therapy with 
heparin.' Indeed, in five of these patients, when mannitol 
was discontinued the limb started swelling within a few 
hours, which was associated with a decrease in PVR 
amplitude (see case report). When we observed this deteri- 
oration, mannitol infusion was reinstituted, the limb swell- 
ing decreased, and the PVR improved in all five patients. 
At the present, we do not have exact guidelines for 
duration of therapy with mannitol. Therapy with mannitol 
was stopped when it was believed by clinical examination 
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and PVR that limb blood flow was adequate and edema 
was minimal. Mannitol was used in all patients, irrespec- 
tive of the degree and duration of ischemia. We acknowl- 
edge that mannitol cannot reverse gangrenous changes; 
however, it may have been effective in decreasing the 
extent of tissue loss in two of these patients when used 
with revascularization. 

This clinical trial suggests that revascularization of 
acutely ischemic limb along with the use of hypertonic 
mannitol should be attempted in all patients in whom part 
of the limb may be saved. 

Although there may be objections to the use of hyper- 
tonie mannitol in cardiac patients because of the sudden 
rapid increase of the circulatory volume, none of our 
patients showed signs of cardiac failure during the period 
of therapy with mannitol. However, in high-risk patients, 
central venous pressure or pulmonary wedge pressure 
should be monitored during the period of therapy. We also 
did not observe hyperosmolar syndrome with use of man- 
nitol in these patients, but we suggest that serum osmolar- 
ity be measured in patients with prolonged mannitol 
infusion. 

In conclusion, hypertonie mannitol seems to be safe and 
effective in preventing the revascularization syndrome 
after acute arterial ischemia in these patients. 
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Factors That Affect the Outcome 
xf Peripheral Arterial Embolization 


»seph A. Caruana, Jr, MD; Irineo Z. Gutierrez, MD; Murray N. Andersen, MD; Andrew A. Gage, MD 


e To find the factors that significantly affected prognosis in 
atients with peripheral arterial thromboembolism, we reviewed 
12-year experience at two hospitals. Sixty-one patients had 67 
mbolectomies. Operative treatment and management pre- 
erved the limbs in 75.8%. Mortality was 22.4%. Outcome was 
ivorably affected when age was less than 60 years and when 
rteriosclerotic heart disease was absent, and was adversely 
fected when common femoral emboli were present and hema- 
icrit level elevated. Duration of symptoms did not affect out- 
ome. Our treatment of patients with peripheral embolism is 
ased on the effect of certain intrinsic factors on the formation of 
istal thrombus, These factors may be more important than 
uration of symptoms. Immediate, complete heparinization is 
'commended to arrest thrombosis, and to allow both for proper 
nphasis on treatment of the often-associated cardiopathy and 
r attention to hydration and acid-base balance. This preopera- 
ie plan of therapy should produce maximal limb salvage with 
'duced operative mortality. 

(Arch Surg 1981;116:423-425) 


hrombosis distal to the site of peripheral arterial 

embolism was first postulated by Key in 1923 as the 
ause of failure of delayed operative intervention.' Since 
1en, it has usually been assumed that success depends on 
irgical treatment within the first 24 hours. Many sur- 
eons** have concluded that the longer the interval from 
mbolism to embolectomy, the less likely is success. How- 
ver, factors other than elapsed time are undoubtedly 
nportant, since some early embolectomies fail and many 
ite embolectomies succeed. To study further the determi- 
ants of success or failure of embolectomy, we reviewed a 
msecutive series of patients with peripheral arterial 
mboli, devoting special attention to certain specific fac- 
rs. Our objective was to relate these factors to a rational 
lan of management for patients with peripheral arterial 
mbolization. 


SUBJECTS AND METHODS 


Sixty-one consecutive patients with 67 episodes of thromboem- 
lism to the lower extremities seen during the last 12 years at the 
eterans Administration Medical Center and the Erie County 
edical Center (formerly the E. J. Meyer Memorial Hospital), 
uffalo, NY, were reviewed. There were 13 emboli to the distal 
ta and iliac arteries, 30 to the common femoral arteries, and 24 
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to the popliteal arteries. Patients who were thought to have acute 
arterial thrombosis were excluded. The ages of the patients 
ranged from 32 to 97 years, with a mean of 62.4 years. There were 
37 men and 24 women. 

Twelve patients had cardiac valve disease (CVD), either rheu- 
matic or mycotic, and 49 patients had arteriosclerotic heart disease 
(ASHD). Patients in the ASHD group had ECG evidence of either 
ischemic changes or conduction abnormality. Sixteen patients had 
had myocardial infarction; in five, peripheral embolism developed 
while they were hospitalized for myocardial infarction. Twenty- 
five patients were in atrial fibrillation. The heart was suspected as 
the source of emboli in all cases except four, in which the source 
was unknown. Usually, the affected extremities were described as 
cool and mottled. Although no patient demonstrated calf muscle 
rigor, two patients did have gangrene of several toes. Arteriog- 
raphy was not performed routinely. 

The 67 operations were performed using a balloon catheter 
technique. Most were performed, with the patient under local 
anesthesia, with a vertical incision over the artery. Not all patients 
received preoperative and postoperative anticoagulant drugs. 

The following factors were evaluated by x? analysis for relation 
to success or failure of embolectomy: type of cardiac disease 
(ASHD, CVD), age of patient, site of embolus, hematocrit level at 
the time of admission, and duration of symptoms. Failure of 
embolectomy was defined as failure to reverse the preoperative 
symptoms and appearance of the extremity. Failure was always 
associated with either major amputation or death. Successful 
embolectomy resulted in preservation of the affected limb without 
symptoms, even if pulses did not return. 


RESULTS 


Embolectomy was successful in 50 attempts, failed in 16, 
and there was one intraoperative death. Fourteen addi- 
tional patients died in the postoperative period, for a 
mortality of 22.4%. There were seven deaths after success- 
ful embolectomy and seven deaths in the unsuccessful 
group. A failed embolectomy was more likely to result in 
death than a successful one (P < .02). Three deaths were 
directly related to gangrene of the affected extremity. 

All of the failed embolectomies occurred in patients with 
ASHD, with none of the failures in the CVD group (Fig 1). 
This difference is significant (P < .05). There was a higher 
rate of success in the younger age group (Fig 2). Patients 
older than 60 years had a significantly greater frequency 
of failed embolectomy (P < .05). A significantly greater 
rate of failure (P — .05) occurred with the common femoral 
emboli as compared with the other sites considered togeth- 
er (Fig 3). 

The hematocrit levels at the time of admission were 
above normal in ten of the 16 patients who had pocr results 
from embolectomy. The hematocrit level was considered 
elevated if greater than 48% in men or 46% in women. On 
the other hand, of the 50 successful embolectomies, only 
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Fig 1.—Significantly higher rate of failure 
occurred in patients with arteriosclerotic 
heart disease (ASHD) compared with 
those with cardiac valve disease. 


San, Fig 4.—Elevated hematocrit level 
was associated with increased 
likelihood of failure of embolec- 
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five patients had hematocrit levels above normal (Fig 4). 
Elevated hematocrit level was associated with a signifi- 
cantly increased likelihood of failed embolectomy 
(P < .001). 

Two groups were defined in terms of time from the 
occurrence of the embolism to embolectomy. Forty-two 
embolectomies were considered “early”: that is, the opera- 
tion was performed within 24 hours of the thromboembol- 
ism. Twenty-four embolectomies were “late,” performed 
after 24 hours and as late as eight weeks after thromboem- 
bolism. There were eight failures in the early group and 
eight in the late group. No significant difference existed 
between early and late embolectomy groups (Fig 5). 


COMMENT 


The suddenness and intensity of the symptoms and signs 
accompanying peripheral arterial thromboembolism and 
the knowledge that limb and even life are threatened 
foster a sense of urgency to operate. In addition, the 
traditional teaching is that prompt operative intervention 
is the single most important determinant of a successful 
outcome.* Levy and Butcher? and Thompson et al” reported 
a statistieally greater success rate with embolectomy per- 
formed within 24 hours of the appearance of symptoms. 

The evidence from other authors does not support this 
argument. Green et al' reported that the salvage rates 
after Fogarty catheter embolectomies, whether performed 
early or late, were equally good, and in the series of Hight 
et al, the reported 17 of 95 failures in the early group is not 
statistically different from the ten of 29 failures in the late 
group. In addition, reports by Yajko," Morris, and Lazar- 
ides and Andritsakis' specifically review the subject of 
late embolectomy and encourage conventional embolecto- 
my regardless of duration of symptoms, provided that 
necrosis of tissue or calf-muscle rigor are not present. In 
our series, the greatest duration of symptoms in a patient 
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Fig 2.—Age over 60 years adversely 
affected the outcome of embolectomy. 
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Fig 3.—There were more failures with com- 
mon femoral emboli compared with distal 
aorta, iliac, or popliteal artery emboli. 


Fig 5.—Duration of symptoms made 
no difference in outcome of embo- 
lectomy. 





from onset to embolectomy was two months. This opera- 
tion was followed by a successful result. 

Other factors may be more important than the duration 
of symptoms. The presence of ASHD and age greater than 
60 years were two factors in our series associated with an 
adverse prognosis. Both of these conditions are associated 
with an increased likelihood of peripheral arterial disease. 
This seems a constant determinant of success in the series 
of others. Freund et al* reported a success rate of only 48% 
in patients with ASHD, but an 85% success rate in patients 
with rheumatic heart disease. Haimovici et al'* stated that 
preexisting arteriosclerotic arterial disease exerts a nega- 
tive influence on the outcome of embolectomy, and Hight 
et al* point out that the extent of collateral flow that may 
prevent distal thrombosis is dependent on the degree of 
underlying chronic arterial oeclusive disease. Vasospasm of 
the arterial tree distal to the lodged embolus may be 
protective in forestalling thrombosis and a calcified vessel 
may be less likely to exhibit a vasospastic response. 

We found that emboli to the common femoral artery are 
also associated with an inereased likelihood of failure of 
operation, probably because of greater reduction in collat- 
eral blood flow in comparison with thromboembolism to 
only the superficial femoral or deep femoral artery. 
Thompson et al'? reported a similar finding. 

In our series, elevated hematocrit level was significantly 
associated with a failed embolectomy. Although dehydra- 
tion was perhaps the commonest cause of elevated hemato- 
crit level in our patients, polycythemia has been described 
in patients with peripheral vascular disease. The RBC 
concentration of plasma has the major effect on the 
viscosity. Barrie and Schenk'* demonstrated in vivo that a 
modest elevation in hematocrit value, which at normal 
perfusion pressure results in a small increase in viscosity, 
may at very low perfusion pressure considerably increase 
viscosity and thereby impair blood flow. 
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In our series, the overall in-hospital mortality was 22.4%. 
Most other authors report similar mortality. The most 
common cause of death is of cardiac origin and is usually 
ascribed to the underlying cardiopathy.*** Hight et ab 
reported a two-year survival rate of 54% in patients with 
A®SHD, with 44% of the late deaths due to myocardial 
infarction. Recently, Blaisdell et al reported a 7.5% mor- 
tality in patients with acute arterial ischemia who were 
treated with either embolectomy or thrombectomy, thera- 
py with large doses of heparin, or immediate amputation. 
However, they reported salvage of only two thirds of the 
limbs affected. These authors believed that the high mor- 
tality commonly associated with embolectomy is related to 
toxins and procoagulants released from the dying limb, 
which may precipitate cardiac arrhythmias and acute 
pulmonary disorders. Such a situation may be worsened by 
a successful embolectomy, when restored blood flow 
increases blood levels of lactic acid and potassium, both of 
which can produce acute myocardial depression and early 
death. As an argument for early amputation without 
attempted thrombectomy, Blaisdell et al” suggest that the 
mortality seems to be higher in successful rather than 
unsuccessful embolectomy. This was not confirmed in our 
series. 

Another factor that appears to increase mortality, espe- 
cially late mortality, is recurrent embolization. Darling et 
al'* found that 102 of 224 patients who survived an initial 
embolic episode demonstrated a recurrence. The associated 
mortality increased with the second recurrence and 
increased again in 24 patients who suffered a third or 
subsequent recurrence. Green et al‘ reported that the 
in-hospital embolic recurrence rate of 9% in patients who 
were anticoagulated postoperatively compared favorably 
with a 31% recurrence rate of those who were not anticoag- 
ulated. 

A rational plan of management for patients with periph- 
eral arterial emboli has two objectives: maximal patient 
survival and maximal limb salvage. Postoperative mortali- 
ty can be modified by increased emphasis on adequate 
preparation of the patient for surgery. Immediate hepar- 
inization is the key to improved overall management, since 
distal thrombosis would be prevented for an indefinite 
time. Such time could be valuable in the management of an 
acute or decompensating cardiac abnormality, as well as in 
the management of fluid and electrolyte balance of the 
patient. Haimovici et al'* advised adequate alkalinization 
and hydration of the patient before performance of embo- 
lectomy to prevent the reperfusion syndrome. 

Such concepts for the management of acute arterial 
embolization as presented here are not new. Cranley et al’ 
in 1964 advocated immediate heparinization with proper 
stabilization of the patient, stating that “the judicious use 
of heparin ...is one of the factors that has eliminated the 
time interval as an inflexible criterion for success or failure 
of embolectomy.” Cranley also advised that anticoagulant 
therapy should be prescribed for life. 

In conclusion, based on our data and analysis, we have 
adopted the following as a rational plan of management 
for patients with peripheral arterial embolization. 

1. Immediate heparinization of any patient suspected of 
having acute arterial occlusion should be carried out as 
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soon as that diagnosis is made. We now use an initial 
intravenous (IV) dose of 10,000 units with a continuous 
infusion of 1,500 to 2,000 units/hr, adjusted by the acti- 
vated clotting time. The IV infusion is discontinued just 
before performance of embolectomy. 

2. Adequate hydration of the patient should be main- 
tained with attention to acid-base and electrolyte balance. 
Usually a central venous pressure catheter and urinary 
drainage catheter are placed. 

3. Stabilization of the patient's condition should be 
achieved, with specific cardiac evaluation and treatment. 
Baseline Doppler studies and pulse volume recordings of 
the affected limb should be performed. An arteriogram 
may be done at this time, but is not considered crucial to 
the management of most patients. 

4. Embolectomy should be performed by standard oper- 
ative techniques. 

5. Postoperative heparinization should be done until 
adequate anticoagulation with warfarin sodium can be 
achieved. The latter therapy should be continued indefi- 
nitely. 

It is too early to claim that this method of treating 
patients with peripheral arterial thromboembolism has 
altered mortality, but our expectation is that such benefit 
will be shown. The plan of management shifts the empha- 
sis from the affected extremity to the overall assessment 
and treatment of the patient. Urgent operation is essen- 
tially eliminated under the protection of immediate, com- 
plete anticoagulation. 
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Prostacyclin (Epoprostenol) 


Its Effect on Canine Splanchnic Blood Flow During Hemorrhagic Shock 


Richard F. Seelig, MD; John C. Kerr; Robert W. Hobson II, MD; George W. Machiedo, MD 


è Prostacyclin (epoprostenol, prostaglandin I.) is a vasodilator 
of the splanchnic circulation during normotensive states. To 
confirm the persistence of its effects after hemorrhagic shock, 
six anesthetized, previously splenectomized, adult mongrel dogs 
were subjected to hemorrhagic shock using a modified Wigger's 
technique in which a mean arterial pressure of 30 mm Hg was 
maintained until 2596 of the shed blood spontaneously returned. 
The animals were randomly resuscitated with normal saline 
solution or a similar volume of saline solution containing prosta- 
cyclin. Organ blood flow was calculated by measuring the 
distribution of radioactively tagged microspheres. During shock, 
blood flows to the liver, small intestine, pancreas, and carcass 
were reduced. During a 60-minute infusion, prostacyclin selec- 
tively caused a significant increase in hepatic arterial blood flow. 
This improvement in arterial blood flow may prove beneficial in 
the clinical management of hemorrhagic shock. 

(Arch Surg 1981;116:428-430) 


uring the last three decades, efforts have been 
directed toward the development of improved meth- 

ods for resuscitation of patients after hemorrhagie shock. 
Although control of bleeding and prompt, appropriate fluid 
replacement have been emphasized, some patients contin- 
ue to suffer organ failure. Various vasoactive and cell 
membrane stabilizing agents have been used both in the 
experimental laboratory and in the clinical setting to 
ameliorate these adverse conditions. One such group of 
agents, the prostaglandins, has been shown to improve 
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survival after hemorrhagic shock in the dog.'? The follow- 
ing study was undertaken to evaluate the effect of prosta- 
cyclin (epoprostenol, prostaglandin I.) on the redistribution 
of splanchnic organ blood flow after hemorrhagic shock in 
the dog. 


MATERIALS AND METHODS 


Six adult mongrel dogs of either sex that weighed 25 to 28 kg 
had splenectomy performed under general anesthesia and were 
allowed to recover for ten days. They were then reanesthetized 
with pentobarbital sodium (25 mg/kg, intravenously), intubated, 
and sustained by a volume respirator set to deliver 15 mL/kg of 
room air at a rate of 12 to 16 breaths per minute. The femoral 
arteries were cannulated to provide continuous monitoring of 
arterial pressures, and access for withdrawal of blood. A Swan- 
Ganz catheter was inserted into the pulmonary artery through a 
femoral vein. A catheter was introduced into the left ventricle via 
an arteriotomy in left common carotid artery for injection of 
microspheres. Aortic, pulmonary arterial, and pulmonary wedge 
pressures were recorded on a multichannel recorder from pressure 
transducers calibrated at the start of each experiment with a 
mercury manometer. Sequential cardiac outputs were obtained 
from the thermodilution technique using a thermistor-tipped 
Swan-Ganz catheter connected to a cardiac output computer. After 
a 30-minute stabilization period, baseline hemodynamic measure- 
ments were obtained and 0.1 mL of radioactive microspheres was 
injected into the left ventricle for determination of control organ 
blood flow as described in a previous publication.* 

After receiving 3,000 units of aqueous intravenous (IV) heparin, 
hemorrhagic shock was induced by use of a modified Wigger’s 
technique in which a femoral artery cannula was connected to a 
Lampson-type reservoir via a roller pump that permitted rapid 
extraction and return of blood to the animal. The volume of blood 
held in the reservoir maintained a mean arterial pressure of 30 
mm Hg. The shock period was allowed to continue until there was 
a spontaneous return of 25% of the maximally shed volume of 
blood. All blood remaining in the reservoir was then reinfused. 

The animals were then randomly separated into two groups of 
three each: group 1 (three animals) received an IV infusion of 0.9% 
saline solution at a rate of 0.5 mL/kg/min; group 2 (three animals) 
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Regional Blood Flows* 


Reference Small 
Catheter Intestine Liver 





Pancreas 
31.5 € 5.0 







12.9 + 4.0 






Infusion, 30 minutes 








Saline solution, n = 3 49.0 + 4.0 58.5 + 36.6 78+ 0.5 36.2 + 10.7 43 +08 

Prostacyclin, n = 3 52.0 + 5.5 38.7 + 7.2 74.2 + 2.0 33.1 + 14.8 4.5 € 1.5 
Infusion, 60 minutes 

Saline solution, n = 3 42.3 + 1.8 39.0 + 15.6 25.8 + 13.2 46.4 + 12.7 54+ 1.4 






Prostacyclin, n = 3 49.7+ 43 46.5 + 7.6 71.0 + 21.0 28.3 + 11.8 





*Organ blood flows were determined by measurement of distribution of radioisotope-labeled microspheres during a control period and during shock, at 
which time 2596 of the maximally shed volume was reinfused to maintain a mean arterial pressure of 30 mm Hg. Infusion observations consisted of organ 
blood flow after 30 and 60 minutes of infusion. Saline solution (0.996) was infused at a rate of 0.5 mL/kg/min. Prostacyclin was infused at a rate of 0.3 
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„g/kg/min in an equal volume of saline solution. Values are expressed as mean + SEM in milliters per minute per 100 grams of tissue. 


received an IV infusion of epoprostenol (0.3 ug/kg/min) diluted in 
an equal volume of saline solution. The infusions continued for 60 
minutes. Microsphere injections were performed during shock 
(that point where 25% of the shed blood volume had been returned 
to maintain a mean arterial pressure of 30 mm Hg), as well as 30 
and 60 minutes after initiation of the IV infusions. A volume of 0.1 
mL of 15 + 3-um microspheres containing approximately 5 x 10? 
mCi of one of four randomly selected radioactive elements (cerium 
141, chromium 51, strontium 85, or iodine 125) was injected into the 
left ventricle and then flushed with 5.0 mL of saline solution. 
Reference blood samples from a previously cannulated femoral 
artery were collected in a graduated cylinder for 60 s just before 
injection of the microspheres, thus establishing a flow rate (in 
milliliters per minute) for the catheter. After the last injection of 
microspheres, each animal was killed with an IV injection of 
formaldehyde. The liver, pancreas, small bowel, and approximate- 
ly 2596 of the carcass (consisting of skeletal muscle) were removed 
and weighed. The reference blood samples and all tissues were 
then placed in 20-mL scintillation vials. Radioactivity, in counts 
per minute (CPM), of the specimens was determined in a gamma 
well counter. The four energy levels used were as follows: '''CE, 
1.45 keV; “Cr, 3.20 keV; “Sr, 5.14 keV; and '^I, 0.32 keV. Data 
collected by the gamma counter were processed through a comput- 
er using a customized program to determine regional blood flow 
with the following equation: regional blood flow (milliliters per 
minute) — reference arterial flow (milliliters per minute) x ra- 
dioactivity of region (in CPM) divided by radioactivity, reference 
(in CPM). Regional blood flows were expressed as the 
mean + SEM in milliliters per minute per 100 g of tissue. Appar- 
ent differences were assessed for statistical significance between 
the control (n = 6) and the shock (n = 6) groups using Student's t 
test for paired data. Statistical significance between the control 
(n = 6) and each of the two infusion groups (n = 3) was deter- 
mined by using Student's t test for unpaired data.'* 


RESULTS 


The reference catheter and visceral organ blood flow 
data are given in the Table. Control reference catheter 
blood flow (RF) rate decreased significantly (P — .01) 
during the shock period. After 30 minutes of saline solution 
infusion (group 1) the RF rate returned to preshock levels, 
whereas after 60 minutes the RF rate decreased signifi- 
cantly (P — .05) from control. After 30 and 60 minutes of 
prostacyclin infusion (group 2), the RF rate was not 
significantly different from control group or from group 
l. 

Small-intestinal blood flow (IBF) rate during the shock 
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phase of the experiment declined significantly (P < .01) 
from that of the control period. In those animals given 
saline solution (group 1), the IBF rate after 30 minutes 
increased; however, this change was not significant. After 
60 minutes, the IBF rate was unchanged from preshock 
flow. In group 2, 30- and 60-minute infusion flow rates 
were not significantly different from control values. 

Pancreatic blood flow rate during shock was significant- 
ly (P < .01) less than that of controls. Group 1 flow rates at 
30 and 60 minutes were comparable to those of controls. 
After 60 minutes, pancreatic blood flow rate was greater in 
group 1 than group 2; however, this difference was not 
significant. Pancreatic blood flow rate in group 2 animals 
was unchanged from control levels after 30 and 60 min- 
utes. 

Hepatic arterial blood flow (HBF) rate during hemor- 
rhagic shock declined from 11.4 + 3.3 to 5.4 + 1.4 mL/ 
min/100 g of tissue. However, these values were not 
significantly different from those of control animals. In 
group 1 animals, the HBF rate after 30 minutes of infusion 
was not significantly different from that in controls. At 60 
minutes of saline solution infusion, there was a significant 
(P — .05) increase in the HBF rate compared with control. 
In group 2 animals, the HBF rate after 30 minutes was 
significantly greater (P — .01) than that of controls. This 
increase in HBF rate was significantly greater (P — .05) 
than the augmentation observed in the saline solution- 
treated group. After 60 minutes of prostacyclin infusion, 
the HBF rate continued to be significantly higher 
(P — .05) than preshock levels. 

Carcass blood flow rate decreased, though not signifi- 
cantly, during shock, from 7.1 + 2.7 to 1.6 + 0.4 mL/ 
min/100 g of tissue. Group 1 and group 2 flow rates were 
not significantly different from control values or from 
each other. 


COMMENT 


The prostaglandins are a group of lipids that have been 
identified as vasodilators of most vascular beds,*^* as well 
as manifesting a positive inotropic effect on the heart.*-'° 
Evidence suggests that prostaglandins act directly on the 
smooth-muscle layers of the vasculature, raising intracellu- 
lar cyclic adenosine monophosphate levels and thereby 
producing vasodilation. These actions suggest that prosta- 
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glandins may play an important homeostatie role in the 
shock syndrome. Thus, infusion of prostaglandins during 
shock resuscitation may become a useful treatment 
adjunct. 

The use of mierospheres labeled with gamma ray- 
emitting nuclides provides a method by which blood flow to 
multiple organs can be measured simultaneously. These 
microspheres (15 um) become lodged in precapillary arteri- 
oles, thus not permitting recirculation. With this tech- 
nique, we found that prostacyclin selectively increases 
canine hepatic arterial blood flow in the resuscitation 
phase of hemorrhagic shock. Although portal venous flow 
was not measured in this study, increases in hepatic organ 
blood flow were the result of hepatic arterial blood flow, 
since microspheres do not pass into the venous circulation. 
During the same period, pancreatic and small-intestinal 
blood flows that contribute to portal blood flow were not 
significantly different from preshock values. 

Prostaglandins have been shown to prolong survival 
after hemorrhagic shock' in experimental animals. This 
salutary effect eannot entirely be ascribed to an increase in 
cardiac output, as other vasoactive agents with a similar 
action do not favorably influence survival. The data pre- 
sented here suggest an additional mechanism to explain 
this difference. Specifically, prostacyclin's beneficial effect 
may be due to a redistribution of total blood flow to specific 
organs, such as the liver. Investigators in the department 
have demonstrated"! that infusions of prostacyclin replen- 
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ish hepatic adenosine triphosphate depleted during hemor- 
rhagic shock. Thus, augmented hepatic arterial blood flow 
may provide the hepatocyte with an opportunity to reacti- 
vate the process of oxidative phosphorylation. Recent work 
from this laboratory has shown that in an isolated hepato- 
cyte preparation, cell membrane integrity is restored when 
the cells are perfused with prostacyclin in the postshock 
period. 

Prostacyclin has been used in man"? to treat advanced 
atherosclerotic occlusive disease of the lower extremities. 
These investigators reported that intra-arterial infusions 
of prostacyclin resulted in healing of ischemic ulcers and 
ameliorated rest pain and claudication. In another clinical 
study," the same authors indicated that prostacyclin also 
may be of benefit in the treatment of myocardial 
infarction or heart failure. These two clinical reports 
reflect applications of prostacyclin’s vasodilatory effect in 
man. | 

Although clinieal evaluations of prostacyclin during 
hemorrhagic shock in man are needed, selective vasodila- 
tion of the hepatic circulation during and after shock may 
prove beneficial. Since the drug has been used safely in 
man for other indications, investigators should consider 
controlled clinical trials of prostacyclin as an adjunct to 
treatment of shock in man. 


John E. Pike, MD, of the Upjohn Co, Kalamazoo, Mich, supplied the 
prostacyclin used in this study. 
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From the AMA... 
3 ways to update yourself on the latest 
advances in clinical nutrition! 


Newer ways of providing nourishment have im- Medical Association relate advances in nutrition to 
proved the prognosis for many patients, particularly the improved care of patients. They are must 
the critically ill. Nutritional rehabilitation can reading for the physician who wants to keep cur- 
significantly enhance the effectiveness of surgical, rent on the new developments in this important new 
pharmacological, and radiological therapy. area of medicine. 

These three publications from the American 





Fat Emulsions in Parenteral Nutrition, edited by H.C. Meng, M.D., Ph.D. and 
Douglas W. Wilmore, M.D. 

A presentation of experimental and clinical studies on the intravenous use 
of fat emulsions. Divided into three sections, the book covers the metabolism 
of fatty acids and functions of essential fatty acids (EFA), with information on 
EFA deficiency; lipids as sources of energy and EFA; and pathophysiology 
related to the use of fat emulsions, with discussion of side effects and inter- 
relations with other nutrients. 


Defined Formula Diets for Medical Purposes, edited by Maurice E. Shils, 
M.D., Sc.D. 

_A discussion of newer developments in oral feeding with chemically de- 
fined liquid diets. The first half of the book describes the development and 
formulation of defined formula diets, as well as the physiologic and 
metabolic effects of these nutrient solutions. Other sections present clinical 
experiences with defined formula diets in nutritional rehabilitation, pedi- 
atric care, management of catabolic states, and treatment of diseases such 
as inflammatory bowel disease, renal failure and acute pancreatitis. 


Clinical Nutrition Update: Amino Acids, edited by Harry L. Green, M.D., 
Malcolm A. Holliday, M.D. and Hamish N. Munro, D.Sc., M.B. 

A review of advances in the understanding of amino acid requirements 
and metabolism and the application of this knowledge to management of 
illness. The book includes reports on the use of oral and intravenous amino 
acid preparations in treating uremia, liver failure, sepsis, trauma, abnormal 
amino acid metabolism, premature infants, etc. Factors influencing tissue 
uptake of amino acids and the synthesis of protein are also discussed, along 
with the methods of evaluating protein homeostasis and regulating the amino 
acid supply. 
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( ) Fat Emulsions in Parenteral Nutrition, OP-140, $7. 

( ) Defined Formula Diets for Medical Purposes, OP-137, $7. 
( ) Clinical Nutrition Update: Amino Acids, OP-040, $7. 


Enclosed is my check, payable to the AMA, for $ 
Payment must accompany order. 
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by comparative studies of 
xentamicin and tobramycin 


Iobramycin and gentamicin-induced 
Itrastructural changes in 
at proximal tubule cells! 


n a study conducted at the University of Oregon, a number of 
vestigators examined the morphologic features of nephrotoxicity in a rat 
odel by electron microscopy. The electron micrographs show that, with 
obramycin or gentamicin at 40 mg/kg/day, the morphology is similar, but 
ess severe changes in the proximal tubule are observed with tobramycin 
Subsequently, rats were treated with a triple dose of tobramycin 
120 mg/kg/day) and still failed to show the degree of tubular necrosis 
bbserved with gentamicin at 40 mg/kg/day. 

Results from animal studies may not necessarily correlate with those 
rom human studies. Morphologic renal changes in humans after 
\minoglycoside therapy, however, have been demonstrated to be qualita- 
ively similar to those found in experimental studies in rats. *° 


linical evaluation 
\minoglycoside nephrotoxicity is characterized by an accumulation of the 
gent in tissue and damage to the proximal tubule cells. ® 


obramycin less nephrotoxic 
a recent clinical study, 201 critically ill patients received a total of 240 
valuable courses of aminoglycoside therapy (120 gentamicin and 120 
obramycin). Tissue accumulation of gentamicin was significantly higher 
an that of tobramycin. Twenty-four percent, or 29 of 120, of the gentami- 
in courses were judged nephrotoxic, as compared with 10 percent, or 12 of 
20, of the tobramycin courses (p<0.01) 7 

A similar incidence of nephrotoxicity was reported in a double-blind, 
andomized, prospective study of 258 patients with suspected sepsis. 
\mong the 146 evaluable patients, nephrotoxicity developed in 26 percent 
19 of 72) given gentamicin and in 12 percent (9 of 74) given tobramycin 
p<0.025).° 

Both studies indicate that tobramycin was potentially less nephrotoxic 
han gentamicin. 

Since aminoglycosides are potentially nephrotoxic and ototoxic, they 
hould be used advisedly and with great caution. Patients should be moni- 
ored closely, and appropriate dosage adjustments should be made. 
Patients with impaired renal function, the elderly, and those with underly- 

g disease, prior exposure to potentially nephrotoxic agents, or poor host 
esistance are at special risk. Also, the aminoglycoside with the greatest 
ffectiveness-to-risk ratio should be chosen. 
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Figure1. The earliest changes are shown 
after three days of tobramycin 

(40 mg/kg/day) treatment. These include an 
increase in cytosomes and the development 
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Figure 2. After seven days of tobramycin 
(40 mg/kg/day) treatment, numerous mye- 
loid bodies are present and changes in mito- 
chondria are evident. (X8900) 
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Figure 3. With ten days of tobramycin 

(40 mg/kg/day) treatment, mitochondria are 
enlarged and there are occasional sites of 
necrosis, but these are less frequent and less 
severe than those noted with gentamicin. 
(X8900) 


With continued administration of tobramycin 
(14 days), further changes in ultrastructure 
did not develop. When the drug was discon- 
tinued, regeneration could be found. 


*Myeloid bodies are produced in response to 
lipophilic drugs. 
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Figure 4. Normal rat proximal tubule cell with 
fine projections of the brush border on the 
luminal surface, a nucleus with dispersed 
chromatin, cytosomes, and mitochondria. 
(X8900) 


Figure 5. The earliest changes are shown 
after three days of gentamicin 

(40 mg/kg/day) treatment. These include an 
increase in cytosomes and the development 
of myeloid bodies in the cytosomes. (X8900) 


Figure 6. After seven days of gentamicin 
(40 mg/kg/day) administration, there are 
marked cytoplasmic disorganization and 
damage with numerous prominentmyeloid 
bodies and greatly enlarged mitocħondria, 
(X8900) 
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Figure 7. Ten days after gentamicin 

(40 mg/kg/day) treatment, complete destruc 
tion of some proximal cells occurs and mye- 
loid bodies are released into the lumen. 
(X8900) 


After this time, necrosis and tubular regener 
ation were coexistent in the rat despite con- 
tinued gentamicin administration (4 days). 
When the drug was discontinued, regenera- 
tion could be found. 
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tobramycin sulfate 


Summary of Prescribing Information 


WARNINGS 
Patients treated with Nebcin should be under close clinical observation, because 
tobramycin and other aminoglycoside antibiotics have an inherent potential for 
causing ototoxicity and nephrotoxicity. 

Both vestibular and auditory ototoxicity can occur. Eighth-nerve impairment 
may develop if patients have preexisting renal damage and if Nebcin is adminis- 
tered for longer periods or in higher doses than those recommended. 

Tobramycin is potentially nephrotoxic. Renal and eighth-nerve function should 
be closely monitored in patients with known or suspected renal impairment and 
also in those whose renal function is initially normal but who develop signs of 
renal dysfunction during therapy. Such impairment may be characterized by cyl- 
indruria, oliguria, proteinuria, or evidence of nitrogen retention (increasing BUN, 
NPN, or creatinine). Evidence of impairment in renal, vestibular, or auditory 
function requires discontinuation of the drug or dosage adjustment. 

Nebcin should be used with caution in premature and neonatal infants because 
of their renal immaturity and the resulting prolongation of serum half-life of the 
drug. 

In the case of overdosage or toxic reactions, peritoneal dialysis or hemodial- 
ysis will help remove tobramycin from the blood. 

Serum concentrations should be monitored when feasible, and prolonged 
concentrations above 12 mcg/ml should be avoided. Urine should be examined 
for increased excretion of protein, cells, and casts. 

Concurrent and sequential use of other neurotoxic and/or nephrotoxic antibi- 
otics, particularly streptomycin, neomycin, kanamycin, gentamicin, cephalori- 
dine, paromomycin, viomycin, polymyxin B, colistin, and vancomycin, should 
be avoided. 

Nebcin should not be given concurrently with potent diuretics. Some diuretics 
themselves cause ototoxicity, and intravenously administered diuretics enhance 
aminoglycoside toxicity by altering antibiotic concentrations in serum and tissue. 

Usage in Pregnancy — Safety of this product for use during pregnancy has not 
been established. 


Description: Tobramycin sulfate, a water-soluble antibiotic of the aminoglycoside group, 
is derived from the actinomycete Streptomyces tenebrarius. Nebcin, Injection, is a clear 
and colorless sterile aqueous solution for parenteral administration. It is stable and 
requires no refrigeration. 

Indications and Usage: Nebcin is indicated for the treatment of serious infections caused 
by susceptible strains of the following microorganisms: Pseudomonas aeruginosa, Esch- 
erichia coli, Proteus sp. (indole-positive and indole-negative), Providencia, Klebsiella- 
Enterobacter-Serratia group, Citrobacter sp., and staphylococci, including 
Staphylococcus aureus (coagulase-positive and coagulase-negative). 

Nebcin is indicated in the treatment of septicemia; central-nervous-system infections, 
including meningitis; neonatal sepsis; serious lower respiratory infections: gastrointesti- 
nal infections, including peritonitis; and serious skin, bone, and soft-tissue infections, 
including burns, caused by the susceptible organisms listed above. Clinical studies have 


shown Nebcin also to be effective in serious complicated and recurrent urinary tract infec- 


tions due to these organisms. Aminoglycosides, including Nebcin, are not indicated in 
uncomplicated initial episodes of urinary tract infections unless the causative organisms 
are not susceptible to antibiotics having less potential toxicity. Nebcin may be considered 
in serious staphylococcal infections when penicillin or other potentially less toxic drugs 
are contraindicated and when bacterial susceptibility testing and clinical judgment indi- 
cate its use. 

Bacterial cultures should be obtained prior to and during treatment to isolate and iden- 
tify etiologic organisms and to test their susceptibility to tobramycin. If susceptibility 
tests show that the causative organisms are resistant to tobramycin, other appropriate 
therapy should be instituted. In patients in whom gram-negative septicemia, neonatal 
sepsis, or meningitis is suspected, including those in whom concurrent therapy with a 
penicillin or cephalosporin and an aminoglycoside may be indicated, treatment with 
Nebcin may be initiated before the results of susceptibility studies are obtained. The deci- 
sion to continue therapy with Nebcin should be based on the results of susceptibility 
studies, the severity of the infection, and the important additional concepts discussed in 
the WARNINGS box above. 

Contraindication: A history of hypersensitivity to tobramycin is a contraindication to its 
use. 

Warnings: See WARNINGS box above. 

Precautions: Specimens should be collected during therapy for examination, as recom- 
mended in the WARNINGS box. 

Neuromuscular blockade and respiratory paralysis have been reported in cats receiving 
very high doses of tobramycin (40 mg/kg). The possibility that prolonged or secondary 
apnea may occur should be considered if tobramycin is administered to anesthetized 
patients who are also receiving neuromuscular blocking agents, such as succinylcholine 
or tubocurarine. 

Cross-allergenicity among aminoglycosides has been demonstrated. 

If overgrowth of nonsusceptible organisms occurs, appropriate therapy should be 
initiated. 


et Ai. ee ILS 





TEETE RE FF EE SEDE a ae E E EEE EN ea 


Adverse Reactions: Nephrotoxicity —Renal function changes, as shown by rising BUN, 
NPN, and serum creatinine and by oliguria, cylindruria, and increased proteinuria, have 
been reported, especially in patients with a history of renal impairment who are treated for 
longer periods or with higher doses than those recommended. 

Neurotoxicity — Adverse effects on both the vestibular and auditory branches of the 
eighth nerve have been noted, especially in patients receiving high doses or prolonged 
therapy. Symptoms include dizziness, vertigo, tinnitus, roaring in the ears, and hearin 
loss. 

NOTE: The risk of toxic reactions is low in patients with normal renal function who do 
not receive Nebcin in higher doses or for longer periods of time than those 
recommended. 

Other reported adverse reactions possibly related to Nebcin include increased serum 
transaminase (SGOT, SGPT) and increased serum bilirubin; anemia, granulocytopenia, 
and thrombocytopenia; and fever, rash, itching, urticaria, nausea, vomiting, headache, 
and lethargy. 

Suggested Dosage Guides —1.M. /l.V.: 

The usual duration of treatment is seven to ten days. 

Usual dosage for adults, children, and older infants (normal renal function) — 
3 mg/kg/day administered in three equal doses every eight hours. In life-threatening 
situations, the dosage may be increased up to 5 mg/kg/day administered in three or 
four equal doses. This dosage should be reduced to 3 mg/kg/day as soon as clini- 
cally indicated. (Refer to Table 1 for dosage schedule.) 

Dosage for neonates up to one week of age (normal renal function) — 
Up to 4 mg/kg/day may be given in two equal doses every twelve hours. 

Dosage guidelines for adult or pediatric patients with reduced renal function — 
After a loading dose of 1 mg/kg, subsequent dosage must be adjusted either with 
reduced doses at eight-hour intervals or with normal doses at prolonged intervals. To 
determine the reduced dose at eight-hour intervals, see the convenient nomogram in 
the package literature* To calculate normal dosage at prolonged intervals (if the creat- 
inine clearance rate is not available and the patient's condition is stable). the follow- 
ing formula may be used: 

1 mg/kg q. (6 x serum creatinine) h. 

Neither regimen should be used when dialysis is being performed. 

I.V. Administration — The usual volume of diluent for adults is 50 to 100 ml. For chil- 
dren, the volume of diluent should be proportionately less than adults. The diluted solu- 
tion usually should be infused over a period of twenty to sixty minutes. 

*An alternate rough guide for determining reduced dosage at eight-hour intervals (for patients whose 
steady-state serum creatinine values are known) is to divide the normally recommended dose by the 
patient's serum creatinine. 


Table 1. Dosage Schedule Guide for Adults with Normal Renal Function 
(Dosage at Eight-Hour Intervals) 


Maximum Dose for Life- 
Threatening Infections 


Usual Dose for 
Serious Infections 


For Patient (Reduce as soon as possible) 
Weighing 1 mg/kg q. 8 h. 1.66 mg/kg q. 8 h. 
kg Ib (Total, 3 mg/kg/day) (Total, 5 mg/kg/day) 
mg/dose ml/dose* mg/dose ml/dose * 
q.8h. q. 8h. 
120 264 120 mg Q5 mi 200 mg 57" mi 
115 253 115 mg 2.9 ml 191 mg 4.75 ml 
110 242 110 mg 2.75 ml 183 mg 4.5 ml 
105 231 105 mg 2.6 ml 175 mg 44 ml 
100 220 100 mg 2.5 ml 166 mg 42 ml 
95 209 95 mg 2.4 ml 158 mg 4 mi 
90 198 90 mg 2.25ml- 150 mg 3.75 ml 
85 187 85 mg 2.1 ml 141 mg 3.5 ml 
80 176 80 mg 2 ml 133 mg 3.3 ml 
75 165 75 mg 1.9 ml 125 mg 3.1 ml 
70 154 70 mg 1.75 ml 116 mg 2.9 ml 
65 143 65 mg 1.6 ml 108 mg 2.7 ml 
60 132 60 mg 1.5 ml 100 mg 25 ml 
55 121 55 mg 1.4 ml 91 mg 2.25ml 
50 110 50 mg 1.25 ml 83 mg 2.1 ml 
45 99 45 mg 1.1 ml 75 mg 1.9 ml 
40 88 40 mg 1 uml 66 mg 1.6 ml 


*Applicable to all product forms except Nebcin. Pediatric. Injection (see How Supplied). 
How Supplied: Ampoules Nebcin* (tobramycin sulfate, Lilly), Injection, 80 mg (equiva- 
lent to tobramycin) per 2 ml, 2 ml, rubber-stoppered. 

Ampoules Nebcin. Pediatric, Injection, 20 mg (equivalent to tobramycin) per 2 ml, 

2 ml, rubber-stoppered. 

Hyporets” (disposable syringes, Lilly) Nebcin, Injection, 60 mg (equivalent to tobra- 
mycin) per 1.5 ml, 1.5 ml, and 80 mg (equivalent to tobramycin) per 2 ml, 2 ml, in pack- 
ages of 24. 

Each ml also contains 5 mg phenol as a preservative, 3.2 mg sodium bisulfite, 0.1 mg 
edetate disodium, and water for injection. q.s. Sulfuric acid and/or sodium hydroxide 
may have been added to adjust the pH. 
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on request from Eli Lilly and Company 
Indianapolis, Indiana 46285. 


Sith, Eli Lilly Industries, Inc. 


Carolina, Puerto Rico 00630 


100200 


am Te 
p 


Angiographic Assessment of 
Peritoneovenous Shunt Malfunction 


Michael L. Schwartz, MD, Robert P. Miller, MD 


€ On 12 patients with reaccumulation of ascitic fluid after 
peritoneovenous (LeVeen) shunt insertion, shuntograms were 
performed by direct percutaneous puncture of the venous limb of 
the shunt. Shunt function was evaluated by pressure determina- 
tion and injection of sterile iodinated contrast material. The 
shuntogram correctly predicted the cause of shunt malfunction 
in ten of 12 patients. Two failures were attributable to central 
venous hypertension. The addition of pressure measurements 
has been shown to correlate with central venous pressure at the 
time of surgery and hopefully will eliminate the inability of the 
procedure to diagnose shunt malfunction secondary to venous 
hypertension. There have been no episodes of pulmonary embo- 
lization or sepsis associated with the shuntograms. The shunto- 
gram is a safe and effective method for assessing peritoneove- 
nous shunt malfunction. The information gained from this proce- 
dure is valuable to the surgeon who plans an operation to correct 
shunt malfunction. 

(Arch Surg 1981;116:435-437) 


ince April 1975, 52 peritoneovenous (LeVeen) shunts 

have been placed in patients with intractable ascites 

at the Minneapolis Veterans Administration Medical Cen- 

ter. After initial successful shunt function, 12 patients 

have had reaccumulation of ascitie fluid. We assessed shunt 

malfunction in them by direct percutaneous entry into the 
venous limb of the shunt catheter. 


MATERIALS AND METHODS 


The patient population consisted of 11 patients with Laénnee's 
cirrhosis and one patient with carcinoma of the colon with liver 
and peritoneal metastases. The patients returned between ten 
days and 44 months after their original operation (Table 1). The 
median time was ten months postoperatively. 

Each patient's condition was evaluated by direct pereutaneous 
puneture of the venous limb of the peritoneovenous shunt. The 
study was performed in the vascular radiology suite under strictly 
aseptie conditions. A cephalosporin antibiotie was administered 
one hour prior to, and for 24 hours after, the procedure. An 
accessible site along the course of the tubing was selected and the 
tubing cannulated with a 23-gauge needle. No local anesthesia was 
used. Aspiration was then attempted to determine if the needle 
was in the lumen of the shunt. If there was difficulty in aspiration 
of fluid, a small amount of iodinated contrast material was 
injected. Occasionally, a pericatheter injection occurred, which was 
helpful in redirecting the needle into the lumen of the catheter. 
Fluid was then withdrawn and the character of the fluid noted. 
Using fluoroscopic control, a small amount of iodinated contrast 
material was injected and roentgenograms were obtained. When 
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the venous limb of the shunt was filled, the patient was asked to 
perform Müllers maneuver (inspiration against resistance). 
Fluoroscopy was used to document the functional status of the 
shunt. Shunt pressure was measured by connecting the manome- 
ter to the needle. 

Ten of the 12 patients underwent surgery to correct the 
malfunctioning shunt based on the results of the shuntogram. The 
operations were carried out within two weeks after the shunto- 
gram. During the operation, care was taken to determine the cause 
of the shunt malfunction. 


RESULTS 


Two patients had normally functioning shunts and did 
not require operation. In both patients, aspiration initially 
revealed ascitic fluid, but was followed by blood. Injection 
of contrast material revealed that there was no obstruction 
to venous outflow and the venous limb cleared completely 
on one inspiratory effort (Table 2). In both of these 
patients, marked dietary indiscretions were discovered 
after the shuntogram was performed. Correcting the diet, 
reinstituting respiratory exercises, and use of diuretics 
resulted in the loss of their ascitic fluid. 

The shuntogram revealed malposition of the venous limb 


Table 1.—Patients With Ascites After 
Peritoneovenous Shunt Placement 


Interval 
From 
Shuntogram Surgery Oricinal 
Diagnosis Diagnosis Operation 


Normal None 10 mo 


1 
2 Normal None 1 mo 


3 Venous occlusion, Same 
malposition 
Venous occlusion, 
malposition, 
withdrawal of 
catheter from 
SVC* to in- 
nominate vein 
Venous occlusion, 
malposition 
Valve malfunction 


10 days 


Same 


Same 8 wk 


Valve occluded 15 mo 
with fibrin 
Valve occluded 
with fibrin 
Valve occluded 
with fibrin 
Value occluded 5 mc 

by omentum 


Thrombosis, SVC 


Venous hyperten- 
sion 2? to con- 
strictive peri- 
carditis 

Venous hyperten- 
sion 2? to car- 
diomyopathy 


Valve malfunction 24 mo 


Valve malfunction 11 mc 


Valve malfunction 


Thrombosis SVC 
Venous occlusion 


10 mc 
15 mc 


Valve malfunction 44 mo 





*SVC indicates superior vena cava. 
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No obstruction, 
clears on 
maneuver 


Low, good dynamics 


Contrast injection— 
Müller's 
maneuver 


Pressure measurement 









Fig 1.—Shuntogram revealing malposition of venous cannula in 
innominate vein and encasement by endothelial sheath. 





Fig 2.—Fibrin and debris preventing excursion of valve. 


of the tube in patients 3, 4, and 5 (Table 1) (Fig 1). 
Aspiration showed ascitic fluid that did not change to blood 
with prolonged aspiration. When contrast material was 
injected, obstruction to outflow of the venous catheter was 
observed (Table 2). In each case, the venous limb of the 
catheter was in an improper position. In patients 3 and 5, 
the catheter was placed improperly in the innominate vein 
at the time of operation. These shunts ceased functioning 
ten days and eight weeks, respectively, after surgery. 
Patient 4 had an intraoperative shuntogram that showed 
proper positioning of the venous limb in the superior vena 
cava. Six weeks later, when the shunt malfunctioned, a 
shuntogram showed that the catheter had withdrawn into 
the innominate vein. The shunt malfunction was corrected 
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Position, encasement 
stasis 


Low, poor dynamics 


Table 2.—Results of Shuntogram Procedure 


Complication 












Diagnostic —— Mr — A R R a a a 
Procedure Normal Malposition Valve Malfunction Venous Disease 
Aspiration Ascitic fluid-blood Ascitic fluid Ascitic fluid-blood Variable 


Variable, stasis 
on maneuver 


No obstruction, 
stasis on 
maneuver 


Low, good dynamics 





Elevated 


in the first two patients by replacement of the venous end 
of the catheter in the superior vena cava. Patient 3 
subsequently had the entire apparatus removed due to 
suspected sepsis. The venous tubing in patient 4 was too 
short to reach the superior vena cava comfortably. There- 
fore, the tubing was lengthened with Silastic tubing (4.8 
mm in outside diameter), which was connected to the 
venous tubing by a double-bevel Teflon connector (3.4 mm 
in outside diameter). The Silastic tubing and venous limb 
were joined to the Teflon connector outside of the venous 
system and left subcutaneous. The position of the new 
venous catheter in the superior vena cava was confirmed 
by shuntogram. The occlusion of the venous limb of the 
catheter in these three patients was secondary to malposi- 
tion of the catheter in a low-flow system. Shunt function 
was reestablished by repositioning or replacing the venous 
limb of the catheter without disturbing the valve or the 
peritoneal catheter. 

In patients 6, 7, 8, and 9, valve malfunction was diag- 
nosed by the shuntogram. When the venous limb of the 
catheter was aspirated, ascitic fluid followed by blood was 
obtained. On injection of the catheter, no occlusion was 
seen at the outflow of the venous catheter; however, the 
catheter did not clear with Müller’s maneuver (Table 2). All 
four patients underwent operation. In patients 6, 7, and 8, 
the valve and peritoneal catheter were changed and con- 
nected to the old venous catheter. Figure 2 shows a valve 
sectioned to show the fibrin and debris that prevents 
excursion of the valve after surgery. After replacement, 
each valve functioned satisfactorily and the ascites was 
relieved. In patient 9, the peritoneal catheter and valve 
were filled with omentum. There was no ascitic fluid 
present in the abdomen. In this patient, the diagnosis of 
reaccumulation of ascitic fluid was in error. The rapid 
increase in abdominal girth was secondary to the deposi- 
tion of adipose tissue. The entire apparatus was removed 
and the patient has been in good health for more than a 
year since shunt removal without reaccumulation of 
ascites. A shunt was originally placed in this patient for 
massive ascites in the immediate postoperative period 
after an end-to-side portocaval shunt. 

Patient 10 had a peritoneovenous shunt placed in March 
1977. In January 1978, when ascitic fluid reaccumulated, 
exploratory surgery and a shuntogram were performed. 
The shuntogram showed a narrowing in the superior vena 
cava; however, obstruction to flow was not complete. The 
shunt was irrigated and reconnected. It functioned for 
another five months, until May 1978. At that time, a left 
axillary venogram showed filling defects in the subclavian 
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vein and no flow into the superior vena cava. No further 
attempts to reestablish shunt function were made at that 
time. In August 1978, a superior vena cava syndrome 
developed. Bilateral axillary venograms showed thrombo- 
sig of the superior vena cava, both innominate veins, and 
both axillary veins. The shunt was removed. 

Patients 11 and 12 both had shunt malfunction as a result 
of venous hypertension. In patient 11, the venous hyper- 
tension was secondary to constrictive pericarditis, and in 
patient 12 the venous hypertension was secondary to a 
cardiomyopathy. In neither did the shuntogram correctly 
diagnose the venous hypertension. In patient 11, venous 
occlusion was thought to be the problem of the shunt 
malfunction because the shuntogram revealed an obstruc- 
tion to flow at the tip of the venous cannula. It was not 
appreciated that the real problem was venous hypertension 
with shunt malfunction and secondary occlusion of the 
venous catheter. When fluid was withdrawn from the 
venous limb of the catheter in patient 12, ascitic fluid was 
obtained followed by blood. Injection of contrast medium 
revealed a patent venous limb that did not empty with 
Müller's maneuver. This was interpreted as being second- 
ary to valve malfunction. However, venous hypertension 
prevented the shunt from functioning because of the lack 
of a differential pressure between the peritoneal cavity 
and the superior vena cava. Because of the experience with 
these two patients, one subsequent patient, patient &, had 
venous pressure measured at the time of shuntogram. The 
shuntogram correctly diagnosed the problem as valve 
malfunction in this patient. The pressure in the venous 
tubing compared with 2 cm of water, using the midaxillary 
line as à zero reference. At the time of operation, the 
venous cannula was demonstrated to be patent. This 
pressure measurement through the venous cannula was 
also confirmed at that time. 


COMMENT 


Percutaneous shuntogram accurately determined the 
cause of peritoneovenous shunt malfunction in ten of 12 
patients. Shunt malfunction secondary to incorrect posi- 
tion, valve malfunction, and superior vena cava thrombosis 
was correctly identified by shuntogram. Two patients with 
normal shunt function were also correctly identified. Two 
patients with venous hypertension were both missed dur- 
ing performance of a shuntogram. One shuntogram was 
incorrectly interpreted as showing venous occlusion and a 
second as showing valve occlusion. Because of the experi- 
ence with these two patients, the procedure has been 
modified to incorporate the measurement of central venous 
pressure through the venous tubing at the time of shunto- 
gram. Measurement of the pressure in the venous limb has 
in one patient been demonstrated to be equal to central 
venous pressure at the time of operation. 

Two other techniques have been used to determine the 
cause of shunt malfunction. The first uses radioisotope 
injection of the peritoneal cavity and sequential scinti- 
grams to determine the time course at which the radioiso- 
tope leaves the peritoneal cavity and is distributed in the 
liver, The second technique involves using a Doppler 
ultrasound scan over the venous limb of the cannula.’ Both 
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can determine whether the shunt is patent. This can be 
determined with a similar degree of accuracy by examin- 
ing the patient and noting whether ascitic fluid is present 
or not. Neither the radioisotope technique nor the Doppler 
technique is helpful in determining the cause cf shunt 
malfunction: venous hypertension, malposition with occlu- 
sion of the venous cannula, and valve malfunction all 
appear as a nonfunctioning shunt. The direct percutaneous 
shuntogram has demonstrated that it can correctly identi- 
fy venous occlusion secondary to malposition, valve mal- 
funetion, and superior vena caval thrombosis. Addition of 
the technique of measuring pressure in the venous limb of 
the shunt promises to aid in detection of those patients 
with shunt malfunction secondary to venous hyperten- 
sion. 

The safety of direct injection of the venous tubing has 
been challenged by several authors. Ring and Rosato’ 
punctured the venous limb of a peritoneovenous shunt 
cannula with a 23-gauge needle in several places. A pres- 
sure of 46 cm of water with a methyl cellulose solution 
(viscosity similar to ascitic fluid) was required before 
leakage occurred. This experiment dispels the fear that the 
leakage of the venous limb of the tubing could be a problem 
after puncture. 

Embolization has been cited as a potential danger by 
LeVeen.* We agree that embolization is a danger; however, 
we have only seen one patient who had thrombosis in the 
venous cannula. In four other patients, there was an 
obstruction to outflow at the venous tip of the cannula that 
was created by a sheath of endothelial tissue in the venous 
circulation. When venous cannula injections were per- 
formed in these patients, they were done slowly and 
carefully to outline the obstructing mechanism. In rone of 
our cases was there evidence of pulmonary emboli or 
pulmonary dysfunction after shuntogram. Embolization is 
a potential danger; however, it is minimal with a carefully 
performed shuntogram and there has been no evidence of 
pulmonary embolization in the present series. 

Infection is another potential danger encounterec when 
pereutaneously puncturing a prosthetic device. To mini- 
mize this danger, the patients undergo meticulous skin 
preparation and the shuntograms are carried out under 
sterile conditions in the vascular radiology suite. Ir addi- 
tion, antibioties are used both before and for 24 hours after 
shuntogram. There were no instances of febrile responses 
immediately after the shuntograms. Two patients, one 
with valve malfunction and one with malposition, had their 
shunts removed due to suspected sepsis at some time after 
performance of a shuntogram. Both patients had subse- 
quent operation. The sepsis was separated temporal'y and 
clinically from the shuntogram. 
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Your patient. 


Your interpretation. 
Your office. 


The case for using the flex- 

ible fiberoptic sigmoido- 

scope, rather than the rigid 

type, has been made and 
documented. More than 

three times the significant diagnostic in- 
formation. 65cm length vs. 25. Two, 
three, even four-to-one better chance of 
finding polyps. . . of turning up cancers. 
The case for using the ACMI T-91S 
Sigmoidoscope, rather than the others, 


has been made and documented. Thin- 
ness; patient-comfort; durability; proven 
optics; angled eyepiece; one-handed, 
twin-rachet control; and (if ever re- 
quired) fast, efficient service. These are 
but a few of the reasons Surgeons con- 
tinue to select the scopes made by the 
company who introduced fiberoptic 
scopes. 

The case for the Surgeon performing 
his own examination, in his own office, 
with his own instrument ... may need 
restatement. The sigmoidoscopy proce- 





dure is simple, needs little preparation 
and takes about five minutes. 

CME accredited seminars, conducted 
by qualified MD instructors, are regularly 
scheduled at various locations through- 
out the country. 

It makes good sense, diagnostically 
and economically. 

If its your patient ... shouldn't it be 
your examination? 





shouldn't you see for yourself? 


CM 


For complete information, call or write: 
American Cystoscope Makers, Inc. 
300 Stillwater Avenue 

Stamford, Connecticut 06902 
203-357-8300 





Influence of a Relaxing Incision on Suture 


Tension in Bassini's and McVay’s Repairs 


Raymond C. Read, MD, FRCS, P. C. McLeod, Jr, MS 


è Suture tension levels measured during 151 inguinal her- 
niorrhaphies in 135 men were higher initially and after a standard 
relaxing incision in 78 McVay’s as compared with 73 Bassini’s 
repairs. The difference, as well as the effect of the relaxing 
incision on tension, was greater in the middle. In 77 indirect 
repairs, before relaxation suture tension differed in 51 Bassini’s 
and 26 McVay’s procedures only in the midzone. However, with a 
relaxing incision, the former had much less tension. Similar 
results were obtained in 74 direct hernias, but better relaxation 
was seen in 52 McVay’s repairs than with their indirect counter- 
parts. These findings were confirmed when 42 McVay’s and 37 
Bassini's operations on equally (moderate) sized defects were 
compared. Thus, the complete repair (McVay’s operation), with 
closure of the femoral canal and a deeper, more posterior 
suturing than in Bassini’s operation, is associated with more 
tension. Use of a relaxing incision is obviously indicated. Further 
follow-up of our cases may substantiate that the level of suture 
tension at the time of operation correlates with the risk of 
recurrence. 

(Arch Surg 1981;116:440-445) 


Imost immediately after Bassini' and Halsted? at the 
end of the 19th century developed the modern opera- 
tion for inguinal hernias, Wolfler* (1892) reported on his 
relaxing incision. Similar to what is presently used and, 
next to the original work,’ the most noteworthy contribu- 
tion to herniorrhaphy, his concept was popularized by 
Bloodgood* (1899), Berger’ (1902), and more recently by 
Tanner’ (1942) and McVay’ (1962). All have emphasized, 
especially in large or direct inguinal herniation, that 
without such a relaxation, or “slide,” the standard Pou- 
part’s or Cooper’s ligament repairs can be associated with 
excessive tension, which sooner or later leads to the tearing 
out or breaking of sutures under the usual stresses brought 
about by coughing, straining, etc. To our knowledge, 
nobody has measured the actual forces produced at the 
suture line with inguinal herniorrhaphy along with the 
benefit provided by a relaxing incision. We undertook to 
provide such data. 


MATERIALS AND METHODS 


Suture tension was measured in 135 men who underwent 
inguinal herniorrhaphy at the Little Rock, Ark, Veterans Admin- 
istration Medical Center between 1977 and 1979. Patients with 
recurrent hernias were excluded, along with those who had 
previously undergone lower abdominal surgery, so that scar tissue 
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would not interfere. Informed consent was obtained after the 
nature of the procedure and its possible benefits were fully 
explained. Studies were only performed on those patients in whom 
a relaxing incision was to be performed, thus skewing the patient 
population to the 60% to 70% with larger, especially direct, defects. 
The decision as to whether Bassini's or McVay’s repairs were to be 
undertaken was left to our surgical staff; no attempt was made to 
standardize technique, the eponyms being used to identify wheth- 
er Poupart's or Cooper's ligaments, respectively, were used for 
fixation. Generally, the larger defects and most of the direct type 
were fixed with the Cooper's ligament approach (Table). 


Suture Tension Probe 


The suture tension probe was designed to simulate tying of a 
suture while measuring its tension (Fig 1). To accomplish this, the 
suture was passed through the tissues in the usual manner. The 
knot was then tied approximately 10 em from the wound or a 
hemostat was applied there. The suture was slipped into the small 
wire hook on the slide-lock assembly of the probe. It was then 
inserted into the distal end of the probe and the slide-lock moved 
upwards like a Rumel tourniquet until the tissues approximated. 
The slide-lock maintained constant tension on the suture until 
release. 

The force-measuring distal portion of the probe consists of two 
type 303 stainless steel cantilevered beams. There was a highly 
polished groove in the distal end of each beam to accept and 
control the position of the suture. A barrier attached to one beam 
extends across the gap between the beams to prevent the suture 
from slipping through the probe tip during its insertion. The 
tension produced in the suture when the tissues were approxi- 
mated tends to spread, or bend, the cantilever beams outward, 
creating tensile and compressive stresses on the inner and outer 
surfaces, respectively. The active portion of each beam was 2.38 em 
long, 0.635 em wide, and 0.190 em thick. Strain gauges located on 
both the inner and outer surfaces of each beam detected the 
surface strain created by the bending movement of the beams at 
maximal suture tension. The strain gauges were wired in a fully 
active, four-arm bridge configuration for maximal strain sensitiv- 


Distribution of Direct (D) and Indirect (I) Defects in the Small, 
Moderate, and Large Categories of Inguinal Hernias in 135 
Men Operated on With Either Bassini's or McVay's Repairs 


Small Moderate Large Total 


McVay's repair 
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Fig 1.—Tensiometer in use. 
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Fig 2.—Overall suture tensions measured in 135 patients with 151 
unilateral or bilateral hernias. Five suture zones separated 
medial-lateral along the repair; n indicates number of measure- 
ments. 
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Fig 3.—Similar determinations to Fig 2, repeated after standard 
relaxing incision had been made in anterior rectus sheath; n 
indicates number of measurements. 
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Fig 4.—Suture tension data plotted for 77 indirect hernias related 
to midlateral extent of repair; n indicates number of measure- 


ments. 


ity and for minimal temperature sensitivity. The signal condition- 
er for the probe was a fixed-gain instrumentation amplifier 
packaged in one container with the 5-V dc power supply for the 
strain gauge bridge. The amplifier was adjusted to produce an 
electrical output signal of 4.5 mV for each kilogram of suture 
tension. Measured values of suture tension were recorded on a 
potentiometrie strip chart recorder. Measurements normally were 
made with a recorder sensitivity of 10 mV full-scale (24.5 cm), 
related by the calibration factor to 0.45 kg of tension full-scale. 
Adjacent recorder sensitivity ranges of 4 mV and 20 mV permit- 
ted rapid changes to 0.225 kg or 0.9 kg of tension full-seale, as 
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Fig 5.—Measurements similar to Fig 4, but after relaxation; n 
indicates number of measurements. 


necessary. The suture tension probe was first sterilized and 
measurements then made after the sutures were placed from the 
transverse layer either into Poupart's or Cooper's ligaments. 
Determinations were made medial to lateral. A standard relaxing 
incision* was made into the rectus sheath and the measurements 
repeated. 


RESULTS 


The 135 patients underwent 151 repairs (Table). There 
were 74 direct defects and 77 indirect. Sixty-one men had 
74 direct defects (13 bilateral); 74 patients had 777 indirect 
repairs (three bilateral) The 16 bilateral repairs were 
performed synchronously. Since there was no significant 
difference in the data when the repairs were performed 
sequentially or simultaneously, and the bilateral cases did 
not differ from the unilateral, all repairs have been 
grouped for analysis. The tension data were also divided 
medial to lateral into five zones regardless of the specific 
number of sutures measured. The medial zone was close to 
the pubis, the middle zone on Cooper's ligament, whereas 
the lateral zone was next to the femoral vein. The transi- 
tional suture tension was then measured, and finally the 
tension generated in those sutures applied close to the 
internal ring. Corresponding zones were used in the Bas- 
sini's repairs. 

Overall (Fig 2 and 3), the tensions recorded were higher 
both initially and after relaxation when McVay's repair 
was undertaken, as compared with Bassini's repair. Inter- 
estingly enough, the decrease in tension after the relaxing 
incision was similar after both procedures, but the initial 
tension with McVay’s repairs was higher. The difference in 
tension before and after relaxation in the two types of 
herniorrhaphy was not uniform along the repair. It was 
more marked in the middle as opposed to either the medial 
pubic or the lateral internal ring zones. Surprisingly, the 
maximal tension was not at the end of the Cooper's 
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Fig 6.—Mean and SE tension determinations before and after 
relaxation in 26 patients with indirect herniation repaired by 
Bassini's technique; n indicates number of measurements. 
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Fig 7.—Mean and SE tension data measured before and after 
relaxation in 26 patients with indirect herniation repaired by 
McVay's technique; n indicates number of measurements. 


ligament sutures close to the femoral vein, but more to the 
middle. The tensions in the MeVay’s repair may have been 
higher because the defects were in general larger, as our 
surgeons used the Cooper's ligament repair more frequent- 
ly in the direct defects (Table). Therefore, we analyzed 
separately the indirect and direct categories. 


Indirect Hernias 
(51 Bassini's, 26 McVay's Repairs) 


Initially (Fig 4), ie, before the relaxing incision was 
made, the tensions along the suture line were not signifi- 
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ig 8.—Results obtained in 74 patients with direct herniation; n 
idicates number of measurements. 
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"ig 9.—Similar determinations to Fig 8, but after standard relaxing 
ncision; n indicates number of measurements. 


antly different between McVay’s and Bassini's repairs, 
xcept at the midzone of Cooper's ligament suturing. After 
'elaxation (Fig 5), Bassini’s repairs ended up, on the 
werage, with much less tension. Again, this difference was 
nly significant away from the medial and lateral limits of 
he repair. Thus, the relaxing incision was less effective in 
he group receiving McVay’s repairs. This is confirmed by 
Fig 6 and 7, which show a significant change in tension 
ifter the relaxing incision in four of five zones of Bassini's 
repair as opposed to only two of five in those with MeVay's 
repair. 
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Fig 10.—Mean and SE of absolute suture tension measurements 
before and after relaxation determined medial to lateral in 22 
patients with direct hernias treated by Bassini's technique; n 
indicates number of measurements. 


Direct Hernias 
(22 Bassini's, 52 McVay's Repairs) 


Initially, ie, before the relaxing incision was made, the 
tension measured along the suture line again was higher in 
those with MeVay's repair, and the midportion of the 
Cooper's ligament suturing had the highest value. After 
relaxation, the tension in the Bassini's repair still averaged 
less than that in McVay’s. However, an approximately 
equal amount of relaxation was seen in both groups, 
different from the indirect series (Fig 8 and 9). This is 
confirmed in Fig 10 and 11, which show significant relax- 
ation in all suture zones of Bassini's and MeVay's 
repairs. 


Moderate Hernias Comparison 


Since the differences between the mean suture tensions 
recorded for the groups that received McVay’s and Bas- 
sini's repairs separated into direct and indirect categories 
could again be explained by the fact that the more difficult 
cases were skewed to the former, we compared the results 
in equal-sized moderate hernias (the largest group) (Fig 2) 
for the two procedures. The mean differences between the 
Poupart’s and Cooper’s ligament repairs in the indirect 
defects remain despite the smaller number; three of five 
suture zones were significantly "tighter" in MeVay's as 
compared with Bassini's repairs before and four of five 
after relaxation (Fig 12 and 13). In the direct hernias of 
equal size (moderate), there seemed to be (Fig 14 and 15) 
more relaxation in those receiving McVay’s repairs as had 
been seen overall (Fig 8 and 9). Again, tensions were lower 
before and after Bassini's repairs. 
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Fig 11.—Similar data to those in Fig 10, but in 52 patients with 
direct hernias repaired by McVay’s technique; n indicates number 
of measurements. 
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Fig 12.—Tension data in 43 equally sized (moderate) indirect 
hernias repaired by either McVay's or Bassini's methods before 
relaxation; n indicates number of measurements. 


Follow-up 


Two patients are now dead of unrelated disease. Sev- 
enty-seven of the 135 (57%) are more than a year postoper- 
ative. Three hernias have recurred (2%): two direct and one 
indirect. All were large and had had MeVay's repairs. With 
regard to their tension measurements, the patient whose 
hernia recurred after his indirect defect had been repaired 
showed abnormally high values close to the internal ring 
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Fig 13.—Similar measurements to Fig 12, but after relaxation; n 
indicates number of measurements. 
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Fig 14.—Tension data obtained in 36 equally sized (moderate) 


direct hernias before relaxation; n indicates number of measure- 
ments. 


prior to relaxation, but these values fell below the mean 
afterwards. It is of interest that the tensions were higher 
than average before and after relaxation along the suture 
line in both of the patients with recurrent direct hernia- 
tion. 

COMMENT 


These results indicate that tension along the suture line 
is greater when inguinal herniation is repaired using 
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‘ig 15.—Similar data to those in Fig 14, measured after relaxing 
ncision had been made; n indicates number of measurements. 


Jooper's ligament rather than Poupart's. This finding is 
»resumably related to the greater stretch required to reach 
he former and the fact that the inguinal ligament is not a 
ixed structure, but lifts up leading, unfortunately, to a 
ossible femoral recurrence.’ This difference remains even 
fter tensions are reduced by a standard relaxing incision 
n the anterior rectus sheath. Interestingly enough, relax- 
ition was particularly poor when McVay’s repair was used 
or indirect defects. It increased with direct herniation, 
ven though the absolute tensions were similar. Perhaps 
he explanation here is that with indirect defects, the 
yaramedian relaxation has less effect laterally close to the 
nternal inguinal ring. Further, in direct herniation a 
etter slide may take place because transversalis fascia 
ailure'^'* is more complete, removing the tethering action 
m the rectus muscle of its rectus fascia of MeVay's 
‘component. 

Surprisingly, in McVay’s repair maximal tension was not 
ocated at the furthermost sutures along Cooper’s ligament 
1ext to the femoral vein, but more medially. This presum- 
ibly relates to the configuration of the inguinal triangle 
vith its apex and, therefore, maximal height being loeated 
‘lose to the lateral border of the rectus muscle. The 
ectinate line also dips rapidly from the pubic tubercle. 
[This heightened tension that obtains in patients whose 
loor of the inguinal canal has gone and who, therefore, 
'equire a relaxing incision (a prerequisite for the study), 
nay explain why medial direct recurrences through Hes- 
‘elbach’s triangle are today" more common than the 
ndirect form, now that the processus vaginalis is being 
»verlooked less frequently. That tension may possibly play 
i role in recurrences is suggested (albeit faintly because of 
he very small number of recurrences during the limited 
‘ollow-up period) by the fact that the few we encountered 
)ver a short period of follow-up were in the large direct 
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hernias treated by MeVay's technique with relatively high 
suture tension. It may prove eventually that an artificial- 
fiber (Marlex) mesh'* should be used in such eases where 
elevated suture tensions obtain. Our technique for measur- 
ing suture tension could be improved if a continuous, 
multiple recording was obtained along the suture line 
before and after relaxation. It would then have clinical 
application, if more experience with recurrence after pro- 
longed follow-up provided a threshold that indicates the 
need for prosthetic repair. 

The lesser tension that obtained when Poupart's liga- 
ment was used helps to explain how, in the original 
technique of Bassini' and the more recent method of 
Shouldice,® large defects have been repaired successfully 
without relaxation. Why persist with Cooper's ligament 
fixation? This is the normal attachment of transversalis 
fascia; however, that does not mean that the transverse 
arch has to be brought down so far. However, femoral 
recurrences are obviated. In addition, we do not yet know 
whether the generally higher tensions measured with 
MeVay's repair are near to the threshold associated with 
failure. It could well be argued that the results obtained 
with these two herniorrhaphy procedures are suspect 
because the operations were not standardized. However, 
the techniques were those used in a university teaching 
program by a number of staff surgeons. Therefore, they 
reflect what is being carried out in surgical practice today. 
The effect of such variables as alterations in the recom- 
mended length of the relaxing incision and the influence of 
“pyramidalis fixation"* were not examined. 

In eonclusion, suture tension was lower with Bassini's 
repair than with McVay’s repair. This difference continued 
after use of a standard relaxing incision that in the group 
with McVay’s repair was more effective with direct 
defects. 


References 





l. Bassini E: Nuovo metodo per la cura radicale dell'ernia inguinale. Att? 
Cong Assoc Med Ital 1887;2:179-182. 

2. Halsted WS: The radical eure of hernia. Johns Hopkins Hosp Bull 
1890;1:12-13. 

3. Wolfler A: Zur Radikaloperation des freien Leistenbruches. Wien Med 
Bl 1892;15:677-693. 

4. Bloodgood JC: Operations on 459 cases of hernia in the Johns Hopkins 
Hospital from June 1889 to January 1899. Rep Johns Hopkins Hosp 
1899;7:223-563. 

5. Berger P: La hernie inguino-interstitielle et son traitment par la cure 
radicale. Rev Chir Paris 1902;25:1-11. 

6. Tanner NC: 'Slide' operation for inguinal and femoral hernia. Br J 
Surg 1942;29:285-289. 

7. McVay CB: The anatomy of the relaxing incision in inguinal hernio- 
plasty. Q Buli Northwestern U Med School 1962;36:245-252. 

8. Ponka JL: Relaxing incision in hernia repair. Am J Surg 1968;115:552- 
551. 

9. Glassow F: The surgical repair of inguinal and femoral herniae. Ca» 
Med Assoc J 1973;108:308-313. 

10. Read RC: Attenuation of the rectus sheath in inguinal herniation. Am 
J Surg 1970;120:610-614. 

11. Wagh PV, Read RC: Collagen deficiency in rectus sheath of patients 
with inguinal herniation. Proc Soc Exp Biol Med 1971;137:382-384. 

12. Read RC, White HJ: Edgar J. Poth Lecture: Inguinal herniation 
1777-1977. Am J Surg 1978;136:651-654. 

13. Read RC: Preperitoneal prosthetic inguinal herniorrhaphy without a 
relaxing incision. Am J Surg 1976;132:749-752. 

14. Read RC: Recurrence after preperitoneal herniorrhaphy in the adult. 
Arch Surg 1975;110:666-671. 


Suture Tension—Read & McLeod 445 





me 





co M eer. EN m NEC RP eg LN Ne ai ko pa Bt 


" ' e vwr- o eos Pes ENT XS Lm o - n 
m a aTa E TET wie A YEr um nanye 6o at hem TLE TES ET E i 


€ 





S" 


ORE ra 


Extended in vitro activity* 
against gram-negative 
organisms': Escherichia 
coli, Klebsiella pneumoniae, 
Proteus mirabilis, P. rettgeri, 
P. morganii, P. vulgaris, 
Enterobacter,t and 
Haemophilus influenzae.*? 


Among newer cephalosporins, 
only Mandol has in vitro 
activity* against H. influenzae 
comparable to that of 
chloramphenicol and superior 
to that of ampicillin.? 


Jn call: MANDOL-- 


Cefamandole Nafate 


1 g (equivalent to cefamandole activity) in 10 and 100-ml-size vials. 


Demonstrated increased 

in vitro activity* against 
Enterobacter’ as compared 
with other cephalosporins 4 


In vitro activity* against 
gram-positive organisms, 
including Staphylococcus 
aureus, S. epidermidis, 
beta-hemolytic and other 
streptococci,’ and 
Streptococcus pneumoniae. 


Mandol provides in vitro 
activity* against anaerobes.* 


Achieves therapeutic levels 
in pleural and joint fluids, in 
bile and bone.s 


May be.administered both 
I.M. and I. V. 


000312 


See reverse side for summary of prescribing information. 


*In vitro activity is not necessarily indicative of clinical 
effectiveness. 


tPseudomonas. Acinetobacter calcoaceticus (formerly 
Mima and Herellea species). most Serratia, enterococci 
(e.g.. S. faecalis), and some strains of P vulgaris are 
resistant in in vitro tests. Initially susceptible strains of 
Enterobacter may occasionally become resistant during 
therapy. 


1Most strains of Bacteroides fragilis are resistant in vitro; 
however, infections caused by susceptible strains have 
been treated successfully. 


$Tissue analysis gives primarily qualitative ratner than 
meaningful quantitative data asto the presence or 
absence of an antibiotic in a particular body fluid or 
tissue. Therapeutic efficacy cannot be predicted by the 
‘level attained in a specific body fluid or tissue 


Note: Mandol should be given cautiously to 
peniciliin-sensitive patients and is contraindicated in 
patients with known allergy to cephalosporins. 
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brief Summary. 
;onsult the package literature for prescribing information. 


ndications and Usage: Mandol is indicated for the treatment of serious 
nfections caused by susceptible strains of the designated microorganisms in 
he diseases listed below: 

Lower respiratory infections, including pneumonia caused by Streptococcus 
pneumoniae (Diplococcus pneumoniae). Haemophilus influenzae. Klebst- 
ella species. Staphylococcus aureus (penicillinase and non- 
penicillinase-producing). beta-hemolytic streptococci, and Proteus 
mitabilis 

Urinary tract infections caused by Escherichia coll. Proteus species (both 
indole-negative and indole-positive). Enterobacter species, Klebsiella 
species. group D streptococci (Note: Most enterococci. e.g.. S. faecalis. 
are resistant). and 5. epidermidis 

Peritonitis caused by E. col! and Enterobacter species 

Septicemia caused by E col. S. aureus (penicillinase and non- 
penicillinase-producing), S. pneumoniae. S. pyogenes (group A beta- 
hemolytic streptococci). H. influenzae. and Klebsiella species 

Skin and skin-structure infections caused by S. aureus (penicillinase and 
non-penicillinase-producing). S. pyogenes (group A beta-hemolytic 
streptococci), H influenzae. E. coli. Enterobacter species. and P mirabilis 

Bone and joint infections caused by S. aureus (penicillinase and non- 
penicillinase-producing) 

Clinical microbiologic studies in nongonococcal pelvic inflammatory dis- 
'ase in females, lower respiratory infections, and skin infections frequently 
eveal the growth of susceptible strains of both aerobic and anaerobic 
xganisms. Mandol has been used successfully in these infections in which 
ieveral organisms have been isolated. Most strains of Bacteroides fragilis are 
esistant in vitro: however. infections caused by susceptible strains have been 
reated successfully 

Specimens for bacteriologic cultures should be obtained in order to isolate 
ind identify causative organisms and to determine their susceptibilities to 
:'efamandole. Therapy may be instituted before results of susceptibility studies 
xe known. however, once these results become available. the antibiotic 
reatment should be adjusted accordingly 

In certain cases of confirmed or suspected gram-positive or gram-negative 
iepsis or in patients with other serious infections in which the causative 
irganism has not been identified, Mando! may be used concomitantly with an 
aminoglycoside (see Precautions). The recommended doses of both antibiotics 
nay be given. depending on the severity of the infection and the patient's 
:ondition. The renal function of the patient should be carefully monitored. 
aspecially if higher dosages of the antibiotics are to be administered. 

Antibiotic therapy of beta-hemolytic streptococcal infections should con- 
inue for at least ten days. 


Contraindication: Mandol is contraindicated in patients with known allergy to 
he cephalosporin group of antibiotics. 


Warnings: BEFORE THERAPY WITH MANDOL IS INSTITUTED. CAREFUL INQUIRY SHOULD BE MADE TO 
DETERMINE WHETHER THE PATIENT HAS HAD PREVIOUS HYPERSENSITIVITY REACTIONS TO CEPHALOSPO- 
2INS. PENICILLINS. OR OTHER DRUGS. THIS PRODUCT SHOULD BE GIVEN CAUTIOUSLY TO PENICILLIN- 
SENSITIVE PATIENTS. ANTIBIOTICS SHOULD BE ADMINISTERED WITH CAUTION TO ANY PATIENT WHO HAS 
JEMONSTRATED SOME FORM OF ALLERGY PARTICULARLY TO DRUGS. SERIOUS ACUTE HYPERSENSITIVITY 
RERCTIONS MAY REQUIRE EPINEPHRINE AND OTHER EMERGENCY MEASURES 


In newborn infants. accumulation of other cephalosporin-class antibiotics 
(with resulting prolongation of drug half-life) has been reported. 


Precautions: Although Mandol rarely produces alteration in kidney function. 
evaluation of renal status is recommended. especially in seriously ill patients 
receiving maximum doses. 

Prolonged use of Mandol may result in the overgrowth of nonsusceptible 
organisms. Careful observation of the patient is essential. If superinfection 
occurs during therapy. appropriate measures should be taken 

Nephrotoxicity has been reported following concomitant administration of 
aminoglycoside antibiotics and cephalosporins. 

Afalse-positive reaction for glucose in the urine may occur with Benedict's or 
Fehling's solution or with Clinitest® tablets but not with Tes-Tape* (Glucose 
Enzymatic Test Strip, USP Lilly). There may be a false-positive test for 
proteinuria with acid and denaturization-precipitation tests. 

As with other broad-spectrum antibiotics. hypoprothrombinemia, with or 
without bleeding. has been reported rarely. but it has been promptly reversed by 
administration of vitamin K. Such episodes usually have occurred in elderly, 
debilitated. or otherwise compromised patients with deficient stores of vitamin 
K. Treatment of such individuals with antibiotics possessing significant 
gram-negative and/or anaerobic activity is thought to alter the number and/or 
type of intestinal bacterial flora. with consequent reduction in synthesis of 
vitamin K. Prophylactic administration of vitamin K may be indicated in such 
patients, especially when intestinal sterilization and surgical procedures are 
performed 

In a few patients receiving Mandol, nausea. vomiting, and vasomotor 
instability with hypotension and peripheral vasodilatation occurred following 
the ingestion of ethanol 

Cefamandole inhibits the enzyme acetaldehyde dehydrogenase in laboratory 
animals. This causes accumulation of acetaldehyde when ethanol is adminis- 
tered concomitantly. 

Usage in Pregnancy —Safety of this product for use during pregnancy has 
not been established 

Usage in Infancy — Mandol has been effectively used in this age group. but 
all laboratory parameters have not been extensively studied in infants between 
one and six months of age. safety of this product has not been established in 
prematures and infants under one month of age. Therefore. if Mando! is 
administered to infants, the physician should determine whether the potential 
benefits outweigh the possible risks involved 


Adverse Reactions: Hypersensitivity —Maculopapular rash. urticaria. eosino- 
philia. and drug fever have been reported. These reactions are more likely to 
occur in patients with a history of allergy. particularly to penicillin. 

Blood —Thrombocytopenia has been reported rarely. Neutropenia has been 
reported. especially in long courses of treatment. Some individuals have 
developed positive direct Coombs tests during treatment with the cephalospo- 
fin antibiotics. 

Liver — Transient rise in SGOT. SGPT. and alkaline phosphatase levels has 
been noted. 

Kidney —Decreased creatinine clearance has been reported in patients with 
prior renal impairment. As with some other cephalosporins. transitory eleva- 
tions of BUN have occasionally been observed with Mandol: their frequency 
increases in patients over 50 years of age. In some of these cases. there was 
also a mild increase in serum creatinine 

Local Reactions —Pain on intramuscular injection is infrequent. Thrombo- 
phlebitis occurs rarely [011281] 


Additional information available 
Ki to the profession on request 
hly Eli Lilly and Company 
indianapolis. Indiana 46285 
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Elevated Serum Prolactin Level 


in the Zollinger-Ellison Syndrome 


Bruce E. Stabile, MD; Edward Passaro, Jr, MD; Harold E. Carlson, MD 


è To estimate the prevalence of prolactinoma in the Zollinger- 
Ellison syndrome (ZES), serum prolactin (PRL) levels were 
measured by radioimmunoassay in 36 patients with ZES. Eight 
patients had elevated PRL ievels; however, in one patient the 
finding was attributed to primary hypothyroidism rather than a 
prolactinoma. The seven other patients were believed to have 
previously undiagnosed prolactinomas on the basis of elevated 
"serum PRL levels; the presence of pituitary tumors were con- 
firmed in four by demonstration of sella turcica erosions or 
enlargement. Serial determinations over three to six years 
showed a tendency for serum PRL levels to increase modestly in 
four of six patients. Thus far, two patients have undergone 
transsphenoidal tumor resections with good results. This study 
suggests that the prevalence of prolactinoma in patients with 
ZES is substantial (19% for those with isolated ZES and 54% for 
those with ZES with multiple endocrine neoplasia, type 1, 
syndrome), and that early diagnosis is possible with measure- 
ment of serum PRL levels. Since levels of PRL tend to increase 
and clinically significant pituitary tumors can develop, determi- 
nations of serial serum PRL levels are recommended for all 
patients with ZES. 

(Arch Surg 1981;116:449-453) 


T the multiple endocrine neoplasia, type 1 (MEN-1) 
syndrome, the pituitary gland and adrenal cortex 
appear to be less frequently involved than the parathyroid 
glands and pancreatic islets. The MEN-1 syndrome has 
been found in as many as half of the patients with 
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Zollinger-Ellison syndrome (ZES) with hyperparathyroid- 
ism, representing the most common extrapancreatic mani- 
festation of the pluriglandular disease." Approximately 
one third of gastrinoma patients with MEN-1 syndrome 
have pituitary adenomas.^' The vast majority of these 
tumors have been of the chromophobe variety traditionally 
considered "nonfunctional" in terms of hormonal secre- 
tion^ Now the availability of reliable and sensitive 
radioimmunoassays for human prolactin (PRL)** permits a 
more critical endocrinologic evaluation of these chromo- 
phobe tumors, with the finding that up to three fourths of 
them secrete PRL.** 

The endocrine manifestations of pituitary prolactinomas 
are now well recognized and relate primarily to reproduc- 
tive disorders, especially amenorrhea, galactorrhea, impo- 
tence, and decreased libido.''* Because these symptoms 
may be nonspccific and often do not receive adequate 
medical evaluation if galactorrhea is absent, prolactinomas 
may go undetected until suprasellar extension causes 
compression of the optic chiasm. Since excision is safest 
and most successful when lesions are small and still 
confined within the sella turcica, early diagnosis is impor- 
tant.!^.!5 

To estimate the prevalence of prolactinoma in patients 
with ZES and to establish the efficacy of the PRL measure- 
ment as a screening test for pituitary microadenoma, we 
studied a sizable group of patients with previously diag- 
nosed gastrinomas. 


SUBJECTS AND METHODS 


Thirty-six adults (26 men and ten women) with ZES were 
studied. All but one had undergone total gastrectomy and thor- 
ough surgieal exploration of the abdomen in search of gastrinoma. 
Histologic confirmation of tumor presence was obtained in 28 
patients. In eight patients, tissue diagnosis was lacking, but they 
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Fig 1.—Basal serum prolactin (PRL) levels in 36 patients with 
Zollinger-Ellison syndrome (ZES). Closed circles represent 
patients with prior diagnosis of multiple endocrine neoplasia 
syndrome, type 1 (MEN-1), whereas open circles represent 
patients initially thought to have ZES without MEN-1 syndrome. 
Horizontal dotted line indicates upper limit of normal. 
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Fig 2.—Basal serum prolactin (PRL) levels in six patients with 
Zollinger-Ellison syndrome (ZES) followed up from three to six 
years. 


were believed to have ZES on the basis of clinical and family 
histories, acid secretory rates, basal gastrin levels, and results of 
calcium, secretin, and meal-stimulation tests of gastrin secretion. 
The mean basal acid output in these eight patients was 18.5 
mEq/hr (range, 11.2 to 25.2 mEq/hr) and their mean basal gastrin 
was 662 pg/mL (range, 228 to 1,400 pg/mL). 

Ten of the 36 patients with ZES studied were known to have 
MEN-1 syndrome. The involved extrapancreatic endocrine glands 
included parathyroids in all ten patients and adrenals in two. In 
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Prior Basal € 
Age, yr/ Known PRL Level, 
Sex Symptoms MEN-1 ng/mL 
40/F Visual field Yes 54 
loss 
47/M Decreased Yes 60 
libido 
52/M Impotence Yes 315 
49/M Impotence No 22 
40/M Impotence Yes 63 
57/F Secondary No 58 
amenorrhea, 
age 35 yr 
56/F None No 36 
41/M None No 30 (12)7 
Normal 1-12/3-21 
values, M/F 


addition, one patient with ZES had hypothyroidism and cutaneous 
neurofibromas. 

Basal serum PRL levels were measured by radioimmunoassay’ 
in the 36 patients with ZES. Basal serum gastrin, human chorionic 
gonadotropin (HCG), and its a and f subunits were measured 
routinely using specific radioimmunoassays.'''* Several patients 
found to have elevated PRL levels subsequently underwent stim- 
ulation testing with protirelin (thyrotropin-releasing hormone; 
500 ug intravenously)'* and also had determination of serum levels 
of human growth hormone, thyroid-stimulating hormone, luteiniz- 
ing hormone, follicle-stimulating hormone, testosterone, and 
estradiol. The sella turcica of each patient with an elevated serum 
PRL level was examined with either plain roentgenograms or 
polytomography. 


RESULTS 


Eight of the 36 patients with gastrinoma were found to 
have elevated serum PRL levels. The abnormal values 
ranged from 22 to 315 ng/mL, with the upper limit of 
normal being 12 ng/mL for men and 21 ng/mL for women 
(Fig 1). Four of these eight patients had a well-documented 
prior diagnosis of MEN-1 syndrome. In three others, the 
hyperprolactinemia was the initial suggestion of pluriglan- 
dular disease. The remaining patient had profound pri- 
mary hypothyroidism (low thyroxine level and high level of 
thyroid-stimulating hormone) as the cause of his elevated 
PRL level (Table). This patient had a normal PRL response 
to stimulation with protirelin (basal, 30 ng/mL; peak, 74 
ng/mL) and only borderline roentgenographic evidence of 
sella turcica enlargement without bony erosion. These 
findings were thought to be most consistent with thyrotro- 
pin hyperplasia in long-standing primary hypothyroidism, 
rather than pituitary adenoma. This impression was borne 
out when the basal serum PRL level returned to the upper 
normal range (12 ng/mL) after institution of thyroid 
replacement therapy. 
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entgenographic Findings in Eight Patients With Zollinger-Ellison Syndrome and Hyperprolactinemia* 


Peak 
Protirelin- 
Simulated Sella 
PRL Level, Gastrin, a-HCG, £-HCG, GH, TSH, LH, FSH, pr E Turcica 
ng/mL pg/mL ng/mL ng/mL ng/mL pU/mL mU/mL mU/mL ng/dL pg/mL Roentgenograms 
54 351 1.7 <1 0.4 1.4 ME Enlarged 
76 1.0 « 1 Enlarged 
373 126 2.6 « 1 0.5 10.4 66 5 190 28 Eroded 
26 1,040 1.2 UR 3.0 2.5 5 5 120 m Eroded 
66 7,600 2.5 <4 0.6 0.6 4 4 325 20 Normal 
76 19,950 7.3 <1 3.2 3.80 45 79 E 18 Normal 
T 600 2.0 <1 0.4 1.0 Normal 
74 (47)7 1,720 2.8 <1 236 Borderline 
i enlarged 
>2x < 150 < 7i « 1 < 5.0 0.3-5.0 3-201 3-201 300-1,200/ — 55 45/ — 228 
basal 


*MEN-1 indicates multiple endocrine neoplasia, type 1; PRL, prolactin; HCG, human chorionic gonadotropin; GH, growth hormone; TSH, thy- 
roid-stimulating hormone; LH, luteinizing hormone; FSH, follicle-stimulating hormone; T, testosterone; and E, estradiol. 


{Values after institution of thyroid replacement therapy. 


iNormal values for males and premenopausal females; postmenopausal values higher and variable. 


$Normal value for postmenopausal females. 


Five of the seven patients with elevated PRL levels that 
were thought to represent pituitary prolactinomas were 
subjected to stimulation with protirelin. All five demon- 
strated the blunted response characteristic of pituitary 
adenomas (Table). Normally, the serum PRL level should at 
least double in response to stimulation with protirelin. 

There were no other significant pituitary endocrine 
abnormalities noted in the seven patients with suspected 
prolactinomas. Serum PRL levels did not correlate with 
serum levels of gastrin, a- or B-HCG, human growth 
hormone, thyroid-stimulating hormone, luteinizing hor- 
mone, or follicle-stimulating hormone. 

Seven patients were considered likely to have previously 
undiagnosed prolactinomas based on elevated serum PRL 
levels. Pituitary tumors were subsequently confirmed in 
four of these by demonstration of gross enlargement and 
erosion of the sella turciea in two and subtle erosions and 
asymmetry in the other two. One patient with normal 
sellar tomograms died of unrelated causes and, unfortu- 
nately, the pituitary gland was not examined post mortem. 
The remaining two patients with hyperprolactinemia had 
normal plain skull roentgenograms, but not sellar tomogra- 
phy. 

Symptoms consistent with elevated serum levels of PRL 
were noted in five of the seven patients known or 
suspected to have a prolactinoma (Table). Three of four 
men were impotent and the fourth had loss of libido. Serum 
testosterone levels were low or borderline low in the three 
patients tested. One of the three women had had secondary 
amenorrhea at age 35 years, but none had galactorrhea. 
One of the two patients with gross sellar enlargement had 
significant visual field defects. 

In six patients, serial PRL levels were determined from 
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sera collected over periods of from three to six years (Fig 
2). The general tendency was for levels to rise with time, 
although there was no change in one patient over five 
years and in another patient the level fell back into the 
normal range. One patient's PRL level progressively rose 
over three years, then fell precipitously, and finally rose 
once again. There was no correlation between serum PRL 
levels and clinieal course or findings on roentgenographic 
examination of the sella turcica. 


COMMENT 


The prevalence of hyperprolactinemia associated with 
ZES seems to be substantial. Of the 36 patients tested, 
eight had hyperprolactinemia (22%), in seven of whom a 
pituitary adenoma had been either proved or strongly 
suggested (19%). The eighth patient was clearly hypothy- 
roid, and replacement therapy resulted in reversal of the 
hyperprolactinemia. Based on the findings of elevated 
PRL levels, three patients previously considered to have 
gastrinoma as an isolated endocrine lesion were reclassi- 
fied as having MEN-1 syndrome. Therefore, of the 13 total 
patients considered to have MEN-1 syndrome, seven (54%) 
had elevated PRL levels. These data support the concept 
that hyperprolactinemia is second only to hyperparathy- 
roidism as the most common endocrinopathy associated 
with ZES. 

The diagnosis of prolactinoma, although histologically 
proved in only two patients, seems totally justified in four 
additional patients because of sellar erosions or blunted 
PRL responses to stimulation with protirelin. In one 
patient tested 11 years after total abdominal hysterecto- 
my, neither sellar tomography nor stimulation with proti- 
relin were performed. However, there was no other appar- 
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ent cause to explain the hyperprolactinemia (ie, pregnancy, 
hypothyroidism, or use of birth control pills, estrogens, or 
tranquilizers) in this or any of the other patients studied. 

Kleinberg et al^ documented development of roentgeno- 
graphically evident pituitary gland tumors in several 
patients with hyperprolactinemia who initially had normal 
sella turcicas on skull x-ray films. In view of numerous 
recent reports*'''*? that emphasize the association of 
prolactinoma with other endocrine tumors, it may be 
reasonable to equate hyperprolactinemia with prolactin- 
secreting microadenoma in such patients when no other 
cause can be implicated. 

Sexual dysfunction was prevalent among the seven 
patients with proved or suspected prolactinomas. Only one 
patient was totally asymptomatic, whereas one other was 
free of symptoms relating to the reproductive system. 
Amenorrhea, oligomenorrhea, galactorrhea, and infertility 
are now well-recognized sequelae of hyperprolactinemia in 
women,?? whereas more recently impotence, oligosper- 
mia, and decreased libido have been noted in men. 
These problems are often mild and of insufficient concern 
to the patient to be reported to a physician, and, unfortu- 
nately, they are sufficiently nonspecific that their impor- 
tance may be overlooked. If not diagnosed early, pituitary 
microadenomas may enlarge to extend beyond the confines 
of the sella turcica, with resulting compression of the optic 
chiasm or adjacent cranial nerves. Since curative trans- 
sphenoidal resection of smaller lesions with preservation of 
pituitary function is possible in up to 90% of all patients, 
early detection is highly advantageous.''*? Large 
macroadenomas with significant suprasellar extension 
often require transfrontal craniotomy that carries a con- 
siderably higher morbidity and less likelihood of total 
removal. 

Experience with primary drug treatment of prolactino- 
mas is rapidly accumulating. Bromocriptine mesylate is a 
dopamine receptor agonist capable of suppressing prolac- 
tin secretions by pituitary tumors. A number of re- 
ports- attest to the short-term efficacy of this drug in 
the control of hyperprolactinemia and its clinieal sequelae, 
although hormone levels rise again if administration of the 
drug is discontinued. Several investigations" ^" have been 
encouraged, however, by roentgenographic evidence of 
tumor regression under the influence of bromocriptine. 
Although bromocriptine seems to be quiet safe, its efficacy 
in the long-term treatment of pituitary adenomas is 
uncertain. Pituitary irradiation offers another noninvasive 
technique that may be used primarily or as adjunctive 
therapy after incomplete surgical excision. 

Although complete surgical excision is widely held to be 
the only reliable cure for prolactinoma, uncertainties about 
the natural history of the tumor make management deci- 
sions diffieult. Since pregnancy may stimulate growth of 
prolactinomas, with resultant complications such as visual 
field loss, the use of bromocriptine to restore ovulation and 
menstruation is controversial. >? On the other hand, bro- 
mocriptine may prove to be the treatment of choice for 
small lesions in men with sexual dysfunction and for 
women bothered by galactorrhea or amenorrhea, but not 
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desirous or capable of pregnancy. McGregor et al** specu- 
lated that bromocriptine may also find application in the 
preoperative treatment of large prolactinomas that extend 
beyond the confines of the sella turcica. Successful redug 
tion of the tumor to within the pituitary fossa would allow 
safer transsphenoidal hypophysectomy. Greater experi- 
ence with the use of bromocriptine or other related dopa- 
mine agonists, external radiation, and surgical excision 
will be required before their complementary therapeutic 
roles can be more clearly defined. 

As is the case with other pituitary tumors, the successful 
treatment of prolactinomas ultimately rests with early 
diagnosis. Determination by radioimmunoassay of basal 
and protirelin-stimulated levels of PRL permits detection 
of very small microadenomas and should help to provide a 
more accurate delineation of the natural history of these 
tumors. In this study, four of six patients evidenced some 
overall increase in PRL levels over three to six years. This 
implies a gradual tumor. growth, as several authors''?»* 
have noted a positive correlation between serum PRL level 
and tumor mass. The significant declines in PRL levels 
observed in two of the patients studied may be explained 
by spontaneous infarction, a recognized occurrence in 
pituitary tumors.?* 

Our data suggest that pituitary involvement is frequent 
in ZES and that determination of serum PRL levels in 
conjunction with polytomography of the sella turcica per- 
mits early diagnosis of prolactinoma. Approximately one 
half of the patients classified as having MEN-1 syndrome 
were hyperprolactinemic. Additional long-term PRL mea- 
surements may result in this proportion enlarging even 
further. Based on detailed studies of two relatives with the 
MEN-1 syndrome, Majewski and Wilson* recently pro- 
posed that this inherited disorder may be an all-or-nothing 
phenomenon. Whether future experience will verify this 
hypothesis is unknown. For the present, however, it seems 
that (1) the prevalence of hyperprolactinemia in ZES is 
substantial; (2) PRL levels may increase with time; (3) 
demonstrable pituitary adenomas may develop; (4) prolac- 
tinomas may cause symptoms either by hormonal secretion 
or local compression; and (5) the primary determinant of 
effective therapy is early diagnosis. In view of these facts, 
we currently recommend determinations of serial serum 
PRL levels in all patients with ZES. 


Nonproprietary Names and Trademarks of Drugs 


Bromocriptine mesylate— Parlodel. 
Protirelin—Relefact TRH, Thypinone. 
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Here's proof of greater 
absorbency —and drier site 


This test clearly shows the extraordinary 
absorbent quality of SOF-WICK Dressing 
Sponge compared to gauze and fluffed 
sponges. It rapidly wicks exudate up and 
away from the site without dehydration. 
Reduces fluid puddling which can create 
a fertile breeding ground for proliferation 
of bacteria and infection. 





The difference is the 
unique, nonwoven fabric 


You can see the difference in the photos, 
magnified 8 times. Each layer of gauze 
and fluffed sponges is loosely woven. 
SOF-WICK is a pad of densely packed 
fibers that wicks eight times faster than 
gauze or fluffed sponges resulting in a 
drier wound site. 


Assured sterility and safety 
with convenience 


SOF-WICK Dressing Sponge in the peel- 
able seal, PATIENT-READY®/Sterile package 
helps assure aseptic delivery of sterile 
sponges to the wound site. They are ideal 
for use in hospital, clinic or office. SOF- 
WICK sponges are offered 4" x 4" and 2" x 
2". Also available with pre-cut fenestration: 
SOF-WICK® Drain Sponge (4" x 4") and 
SOF-WICK® I.V. Sponge (2" x 2"). 
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Test SOF-WICK Dressing 
Sponge against the sponge 
you are using 


The demonstration recreated in these 
photos interested thousands of surgeons 
and nurses at major national conventions. 
To see a demonstration on the “wound site 


simulator,” contact your local Johnson & For a Drier Wound Site 


Johnson representative. 


p 


TRADEMARK 


To request further product informa- 
tion — in the Continental U.S., call 
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Anal Cloacogenic Carcinoma 


Classification and Clinical Behavior 


Arnold I. Serota, MD; Mitchell Weil, MD; Russell A. Williams, MD; Jerome S. Wollman, MD; Samuel E. Wilson, MD 


è A retrospective study of 35 patients with anal cloacogenic 
carcinomas showed that the histological characteristics of the 
tumors were correlated with their biological behavior. The basa- 
loid squamous type of cloacogenic carcinoma was more com- 
mon in women (3.6:1) and had a more favorable course in both 
men and women, with a mean survival of 5.0 years. Glandular 
variants of these tumors, with an adenocystic or mucoepider- 
moid pattern, occurred predominantly in men and had a more 
aggressive course, manifested by early metastases to inguinal 
and mesenteric lymph nodes, liver, and lung, with mean survival 
limited to 2.5 years. Nine of the 11 patients who survived longer 
than five years had the basaloid squamous histological pattern 
and were treated by abdominoperineal resection or pelvic exen- 
teration; five of these patients also received postoperative thera- 
py with radiation. The overall actual five-year survival for patients 
with anal cloacogenic carcinoma was 41% in this study. The 
histological pattern of anal cloacogenic carcinoma provides 
useful prognostic information to the clinician. 

(Arch Surg 1981;116;456-459) 


Ip s of the cloacal membrane in adults are found 
proximal to the pectinate line, and consist of a narrow 
ring of "transitional" epithelium penetrated by the anal 
glands. So-called cloacogenic carcinomas of this area of the 
anus have clinical and morphological characteristics that 
distinguish them from the ordinary varieties of adenocar- 
cinoma and squamous cell carcinoma of the anorectum. 
Previous reports of cloacogenic neoplasms generally show 
the clinical course to follow a much more virulent pattern in 
men. In this study, two histological categories of cloaco- 
genie carcinoma (basaloid squamous and the glandular 
variants) were examined for differences in occurrence in 
men and women, clinical behavior, and survival. 


MATERIALS AND METHODS 


A retrospective study of anal neoplasms recorded in the tumor 
registries of the Harbor General, UCLA, and Veterans Adminis- 
tration Wadsworth medical centers, Los Angeles, from 1968 to 
1979 revealed 35 cases of anal cloacogenic carcinoma. The patients’ 
medical records were examined for the following information: 
histological type (basaloid squamous or glandular type), age at 
time of diagnosis, number and sites of metastases at time of 
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clinical presentation or surgery, type of treatment, and survival. 
Histological classification was based on predominance of basaloid 
features with or without elements of squamous differentiation 
(such as epithelial pearls and individual cell keratinization) or 
glandular features (such as acinar arrangements and mucin 
formation). The two histological types were correlated with sex, 
age at onset, and survival. Actual survival tables were constructed 
using data from patients who either survived for more than five 
years or died during the study. Three patients were lost to 
follow-up between six months and three years after treatment; 
none of these had had evidence of recurrence at their last 
examination; these patients were not included in the calculation of 
survival data. Patients in whom preoperative and postoperative 
carcinoembryonic antigen (CEA) values had been determined 
were reviewed to ascertain the value of this test in following the 
evolution of these neoplasms. The data from the predominantly 
male population of the Veterans Administration Hospital were 
omitted in comparing the frequencies in men and women. Differ- 
ences in survival were compared statistically using Student’s t 
test. 


RESULTS 


The 35 patients with anal cloacogenic carcinoma con- 
sisted of 14 women and 21 men. Glandular features pre- 
dominated in 11 neoplasms, all of which occurred in men. 
The remaining 24 tumors were of the basaloid squamous 
type (ten men, 14 women). These patients’ ages ranged 
from 43 to 85 years (average, 61 years) for women, and 38 
to 76 years (average, 59 years) for men. The peak incidence 
for women occurred in the sixth decade, whereas that for 
men was in the seventh decade. The tumors with glandular 
elements were found only in men and were evenly distrib- 
uted between the fourth and eighth decades (Fig 1). The 
basaloid squamous neoplasms were histologically identical 
in men and women, and had a similar age distribution. 

The overall five-year survival rate for men and women 
(41%) is shown in Fig 2. The women had a five-year 
survival of 50%, whereas men had a five-year survival of 
35%. Survival for men was determined in relation to tumor 
histology (Fig 3). Ten of the 11 men with the glandular 
types of tumor were dead by the end of the third year after 
diagnosis as the result of metastases. Six of the nine men 
who had anal cloacogenic tumors with basaloid squamous 
components were alive without evidence of disease at the 
end of five years. 

The extent of metastatic disease at the time of initial 
presentation is as follows: in women with basaloid squa- 
mous disease, lymph node metastases appeared in four of 
14 cases; whereas in men, those with basaloid squamous 
disease had two lymph node metastases in ten cases, and 
those with glandular type of disease had ten lymph node 
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Fig 1.—Histological patterns of anal cloacogenic carcinomas in 
men at time of diagnosis. 
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Fig 2.—Five-year survival of 27 patients with anal cloacogenic 
carcinoma. 


metastases in 11 cases. The usual sites of metastases were 
the femoral (three), perirectal (six), inguinal (four), and 
mesenteric (three) lymph nodes, and the liver and the lung 
(two). Only one patient with a glandular type of tumor had 
no evidence of metastatic disease; at the time of this 
writing, he has been free of disease two years after 
abdominoperineal resection and postoperative therapy 
with radiation. 

Eight men with the glandular-type neoplasms had an 
actual mean survival of 2.5 years: six were treated surgi- 
cally by abdominoperineal resection and of these, two 
received postoperative therapy with radiation; one was 
treated with radium implants, and the other with chemo- 
therapy. None of these eight patients survived longer than 
three years (Table 1). 
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Fig 3.—Five-year survival of men with cloacogenic carcinoma 
based on histological patterns of tumors. 


Nine men who had the basaloid squamous neoplasms 
were followed up for a mean survival period of 5.6 years. 
Six of these nine patients survived longer than five years; 
five had had radical surgery (four abdominoperinea! resec- 
tions, one pelvic exenteration) and two had received post- 
operative therapy with radiation. The ten women with 
complete follow-up data had a mean survival of 4.9 years: 
six had had abdominoperineal resection (four had had 
posterior vaginectomy and two had received postoperative 
therapy with radiation); three others received either che- 
motherapy (one), external beam radiation (one), or radium 
implants (one) as primary treatment. Five women survived 
longer than five years; four of these had had abdominoperi- 
neal resection and one had received only radiation thera- 
py. 

Preoperative and postoperative CEA values were avail- 
able for six patients (four with predominantly basaloid 
squamous disease and two with predominantly glandular 
disease). The CEA values preoperatively ranged from 4.8 to 
10.6 units (mean, 8.0); none of these values changed 
significantly within the first four to six months postoper- 
atively. 


COMMENT 


Carcinomas of the anorectal region show a wide varia- 
tion in histological appearance, which encompasses squa- 
mous cell carcinomas, adenocarcinomas, cloacogenic 
tumors, and melanomas.** This diversity of neoplasms is 
readily explained by the complex histology of the region, 
first accurately described in 1880 by the French anatomists 
Hermann and Desfosses.* Some 75 years later, Grinvalsky 
and Helwig reexamined the anal transitional zone and 
constructed a precise anatomical and histological model in 
which they included the anal accessory glands (Fig 4). 

During embryonic development of the cloacal region, the 
cloacal membrane is formed by a plate consisting of the 
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Table 1.—Histological Classification, Treatment, 
and Five-Year Survival in 27 Patients With 
Anal Cloacogenic Carcinoma 


Sex/ Treatment Modalities, 
Histology No. No. of Patients 


Glandular Radical surgery, 4 
Radiation therapy, 1 


5-yr Survival, 
No. of Patients 


Chemotherapy, 1 
Radical surgery, 3 
Radiation therapy, 2 
Both, 4 

Radical surgery, 3 
Radiation therapy, 2 
Both, 3 

None, 1 
Chemotherapy, 1 


Basaloid 
squamous 


Oojojnmi-j|nmjoj|-jnNnmjojojo 


cloacal and surface ectoderm." This membrane later 
breaks down, establishing continuity of the anal canal. 
because of their cloacal origin, certain tumors of the anus, 
the bladder neck, and vagina may show striking histologi- 
cal similarities. For example, tumors appearing in the 
vaginal wall? and in Bartholin's glands'? with histologic 
similarities to anal duct carcinomas have been described as 
arising in cloacal remnants. Multicentric foci of carcinoma 
arising from anal duct structures have occurred concomi- 
tantly in the anus, vagina, and bladder." 

Cloacogenic carcinoma accounts for only 2% to 3% of all 
anorectal neoplasms'* (Table 3). The incidence in men and 
women and the gender differences in anal cloacogenic 
carcinoma mortality as described in this study are similar 
to the data from previous reports.'* Our analysis based on 
histopathology, however, shows the glandular and basaloid 
squamous types of tumors to behave quite differently. 
Previous investigators have divided cloacogenic tumors 
into histological types based on the presence of squamous, 
basaloid, or small cell features.'-?-»!* [n these studies, poor 
survival was noted for persons with neoplasms having 
highly anaplastic characteristics. We classified the cloaco- 
genic tumors according to either the predominance of 
basaloid squamous elements, such as squamous pearls, 
individual cell keratinization and basaloid features (Fig 5) 
or the presence of glandular elements, which included 
adenoid cystic and mucoepidermoid patterns (Fig 6). Other 
investigators have identified these histological variants of 
anal cloacogenic carcinomas, but have not used them as 
criteria to analyze subsequent clinical behavior.'*:!7 

In a collective review of 373 cloacogenic tumors by Klotz 
and co-workers,’ cloacogenic carcinomas accounted for 2.7% 
of the anal neoplasms, with a female-male ratio of 2. 
Similarly, Kheir and colleagues? reported a 2.3:1 female- 
male ratio, and Lone et al'* reported a 2:1 ratio. We found 
that all of the glandular-type tumors occurred in men, 
supporting the results of a study by Nielson and Koch, 
who reported five cases of anal duct tumors in men only.”° 
The basaloid squamous variants of cloacogenic carcinoma 
in our population were much more common in women, with 
a female-male ratio of 3.6:1. 
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Fig 4.—Anatomy of anal canal. 





Table 2.—Incidence of Cloacogenic Carcinoma 











Klotz et al' Kheir et a 
No./% .No./ 96 
Anorectal neoplasms, total 1,171/100 1,290/100 
Adenocarcinoma 1,082/94 1,134/88 
Squamous cell carcinoma 38/2.7 126/9.6 
Anal cloacogenic carcinoma 38/2 7. 30/2.4 






Miscellaneous (melanoma, etc) 13/1.0 


4 
. 
. 
. 





Some histological classifications for cloacogenic tumors 
have been based on the degree of histological anaplasia 
(grades 2 to 4) and the presence of basaloid, squamous, or 
small cell characteristics (types A, B, and C).' The best 
correlation displayed with these criteria was in patients 
with tumors of the 3C and 4A, 4B, and 4C groups, in which 
the cure rates were significantly lower (41.8%, 0%, 0%, and 
0%, respectively) than tumors displaying less squamous 
maturation and a lower anaplastic grade (survival ranging 
from 60.8% to 72.6%). Our examination of the clinical course 
of patients with the predominantly glandular variants 
uncovered a subpopulation of cloacogenic tumors with a 
very high likelihood of recurrence or metastasis. The death 
within three years of diagnosis of all but one of the men 
with glandular-type tumors indicates a more virulent 
clinical behavior than that seen with the predominantly 
basaloid squamous tumors. 

Anal duct carcinomas display aggressive pathological 
characteristies, perhaps due to the location of the ducts in 
the submucosa and the lack of an epithelial barrier to resist 
spread to regional lymphatics. The early metastases of the 
glandular tumors to regional lymph nodes in our study 
could be a reflection of later detection in men; however, the 
data concerning basaloid squamous variants in men do 
not support this (67% five-year survival rate in men vs 50% 
for women). The incidence of metastases at initial exami- 
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Fig 5.—Anal cloacogenic carcinoma with basaloid squamous 
predominance (hematoxylin-eosin, x 150). 


nation was reported by Klotz et al to be 19%, which is 
lower than our finding of 34%. Despite a difference in the 
frequency of metastatic disease in our study and that of 
Klotz et al, there were similar long-term survivals (47%, vs 
41% in our study). The inereased frequency of metastases 
and higher mortality in our study is most likely due to the 
greater number of the glandular type of tumor in our 
patients. 

It is not surprising that no elevation in CEA values was 
found in our patients. Changes in CEA values, which were 
initially thought to be specific for colon carcinoma, have 
been found to occur in a variety of neoplasms of endoder- 
mal origin. We speculate that since anal cloacogenic tumors 
originate from a transitional epithelial zone, serum eleva- 
tions of this glycoprotein would be less likely; however, 
CEA may be of use in differentiating cloacogenic tumors 
from neoplasms originating in colorectal-type mucosa. 

Our data on the neoplasms containing glandular pat- 
terns emphasize that treatment has limited results, with 
poor long-term survival in these men; none survived more 
than three years after either radical surgery, therapy with 
radiation, or chemotherapy. On the other hand, surgical 
treatment did result in long-term survival of men and 
women with the basaloid squamous variety. Patients who 
received radical surgery (six) or radical surgery and thera- 
py with radiation (seven) for basaloid squamous tumors 
had a significantly increased life expectancy at five years 
(10/18). This finding is in agreement with those of Klotz et 
al' (50% cure rate with abdominoperineal resection in 194 
patients); Shindo and Bacon (five of seven cured with 
anteroposterior resection, with or without radiation)? and 
Kheir et al (nine of 14 cured with anteroposterior resection 
and therapy with radiation). 

The presence of the glandular patterns of cloacogenic 
carcinoma only in men in our study may possibly be 
explained on an evolutionary basis. The anal ducts in 
humans are ontogenetic vestiges of the perianal glands 
found in lower mammalian species, which are responsible 
for much of the reproductive behavior of these animals. 
Hormonally dependent tumors that arise from these 
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Fig 6.—Anal cloacogenic carcinoma with glandular predomi- 
nance (hematoxylin-eosin, x 150). ; 


glands are well recognized as occurring more often in male 
dogs." Perhaps the cloacogenie tumors with glandular 
components in humans are analogous to the anal gland 
tumors of other mammals. 


References 


1. Klotz RG Jr, Pamukcoglu T, Souilliard DH: Transitional cloacogenic 
carcinoma of the anal canal: Clinicopathologie study of 373 cases. Cancer 
1967;20:1727-1745. 

2. Shindo K, Bacon HE: Transitional-cell cloacogenic carcinoma of the 
perianal region, anal canal, and rectum: Report of seven eases. Dis Colon 
Rectum 1971;14:222-225. 

3. Kheir 5, Hickey RC, Martin RG, et al: Cloacogenic carcinoma of the 
anal canal. Arch Surg 1972;104:407-415. 

4. Harrison EG Jr, Beahrs OH, Hill JR: Anal and perianal malignant 
neoplasms: Pathology and treatment. Dis Colon Rectum 1966;9:225-267. 

5. Moller C, Saksela E: Cancer of the anum and anal canal. Acta Chir 
Scand 1970;136:340-348. 

6. Houser S, Johnston W: Anal carcinoma. Rev Surg 1977;34:439-441. 

7. Corman ML, Haggit RC: Carcinoma of the anal canal. Surg Gynecol 
Obstet 1977;145:674-676. 

8. Quan SHQ: Anal and perianal tumors. Surg Clin North Am 
1978;58:591-603. | 

9. Hermann G, Desfosses L: Sur la muquese de la region eloacale de 
rectum. C R Acad Sci 1880;90:1201-1203. 

10. Grinvalsky HT, Helwig EB: Carcinoma of the anorectal junction: 
Histological considerations. Cancer 1956;9:480-488. 

11. Sink JD, Kramer SA, Copeland DD, et al: Cloacogenie carcinoma. Ann 
Surg 1978;188:53-59. 

12. Askin FB, Muhlendorf K, Malz BJ: Mucinous careinoma of anal duct 
origin presenting clinically as a vaginal cyst. Cancer 1978:42:566-569. 

13. Wahlstrom T, Vesterinin E, Saksela E: Primary carcinoma of Barthol- 
in’s glands: A morphological and clinical study of six cases including a 
transitional cell careinoma. Gynecol Oncol 1978;6:354-362. 

14. Stern BD, Kaplan L: Multicentric foci of carcinomas arising in 
structures of cloacal origin. Am J Obstet Gynecol 1969;104:255-256. 

15. Grodsky L: Current concepts on cloacogenie transitional cell anorectal 
cancers. JAMA 1969;207:2057-2061. 

16. Gillespie JJ, Mackay B: Histogenesis of cloacogenic carcinoma: Fine 
structure of anal transitional epithelium and cloacogenic carcinoma. Hum 
Pathol 1978;9:579-587. | 

17. Morson BC, Volkstadt H: Mucoepidermoid tumors of the anal canal. 
J Clin Pathol 1963;16:200-205. 

18. Lone F, Berg J, Stearns MW Jr: Basaloid tumors of the anus. Cancer 
1960;13:907-913. 

19. Nielson OE, Koch F: Carcinomas of the anorectal region of extramu- 
cosal origin with special reference to the anal ducts. Acta Chir Scand 
1973;139:299-305. 

20. Prioleau PG, Allen MS Jr, Roberts T: Perianal mucinous adenocarci- 
noma. Cancer 1977;39:1295-1299. 

21. Hayes HM Jr, Wilson GP: Hormone-dependent neoplasms of the 
canine perianal gland. Cancer Res 1977;37:2068-2071, 


Anal Cloacogenic Carcinoma—Serota et al 459 


i [4 T 


et. A ERRORES E 














T Ap "5j" Pies 


Knergy Expenditure in Patients With 





Inflammatory Bowel Disease 


Lenora R. Barot, MD; John L. Rombeau, MD; Jacob J. Steinberg, MD; 


. Lon Q. Crosby, PhD; Irene D. Feurer; James L. Mullen, MD 


* The basal energy expenditure (BEE) calculated from the 
Harris-Benedict equation was compared with the resting energy 
expenditure (REE) measured by indirect calorimetry in 12 con- 
secutive hospitalized patients with inflammatory bowel disease. 
The BEE proved to be equivalent to the REE in the prediction of 
daily caloric requirements. Patients weighing less than 90% of 
their ideal body weight had significantly increased energy re- 
quirements on a per-kilogram-weight basis as compared with 
those weighing more than 90% of their ideal body weight. Daily 
caloric requirements based on 1.75 x BEE would provide 45 
kcal/kg/24 hr, which is consistent with reported values neces- 
sary for anabolism. 

(Arch Surg 1981;116:460-462) 


ince the first report of the use of intravenous hyperali- 
mentation in patients with inflammatory bowel dis- 
ease, the role of aggressive nutritional therapy in this 
disease has increased steadily. Total parenteral nutrition 
has been beneficial in these patients as primary therapy, 
as an adjunct to traditional medical therapy,’ and in 
preparation for surgery.'^ Despite the fact that these 
patients have a variety of nutritional deficiencies, includ- 
ing weight loss, vitamin B,, and folate deficiencies, and 
altered serum protein levels, their exact caloric require- 
ments have not, to our knowledge, been examined. Knowl- 
edge of the daily energy expenditure of patients with 
inflammatory bowel disease is critical in planning optimal 
nutritional therapy. However, the exact means of deter- 
mining energy expenditure in the clinical setting remains 
controversial. 

The Harris-Benedict formula for basal energy expendi- 
ture (BEE) is one of the most common methods of 
quantitating daily caloric requirements. This formula 
requires only simple measurements (age, sex, weight, and 
. height), which are readily available to the clinician. Stan- 
dard tables* using body surface area can also be used 
directly to determine daily caloric needs. Both Long et al’ 
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and Rutten et al'" have proposed use of the BEE based on 
the Harris-Benedict equation to determine daily calorie 
requirements in hospitalized surgical patients. Gump et 
al," however, reported that bedside calorimetric measure- 
ments of oxygen consumption more accurately determined 
energy expenditure. It was suggested that indirect calo- 
rimetry reflected alterations in metabolic rate resulting 
from fever, sepsis, and catabolism. The purpose of this 
study was to examine the energy expenditure of a group of 
hospitalized patients with inflammatory bowel disease 
using both standard calculations of BEE and indirect 
calorimetric measurements of resting energy expenditure 
(REE). 


PATIENTS AND METHODS 


Twelve consecutive patients with inflammatory bowel disease 
were examined by the Nutrition Support Service of the Hospital of 
the University of Pennsylvania, Philadelphia, as part of nutrition- 
al assessment. There were ten men and two women with a mean 
age of 40 years. Six patients had Crohn's disease limited to the 


. small intestine, and three had granulomatous colitis with or 


without small-intestinal involvement. Three patients had ulcera- 
tive colitis (Table 1). These diagnoses were based on reports of 
pathologic specimens or radiologic criteria. 

In addition to routine nutritional indices that included usual 
weight, eurrent weight, ideal body weight (IBW) (determined 
from Metropolitan Life Standard Tables), serum protein levels, 
hematocrit value, total lymphocyte count, and anthropometric 
measurements, all patients had BEE caleulated on the basis of 
Harris-Benedict equations,’ as follows: 


BEE (male) = 66.5 + 18.7(W) + 5.0(H) — 6.8(A); 
BEE (female) = 655 + 9.6(W)  1.7(H) — 4.7(A), 


where W indicates current weight in kilograms, H, height in 
centimeters, and A, age in years. 

Each patient had REE measured by a single examiner from 
indirect calorimetric measurements of oxygen consumption (VO.) 
and carbon dioxide output (VCO.) using a portable gas analyzer 
(Beckman Metabolic Measurement Cart). With the patient relaxed 
and at bed rest, direct measurements of VO, and VCO, were taken 
at one-minute intervals until equilibration occurred, which was 


Table 1.—Patient Population 


Mean Age, yr 
(Range) 


us ee. 
Regional enteritis 1 48(24-67) 
Granulomatous colitis 1 29(24-34) 


0 35(16-67) 









wi N| Cn 


Ulcerative colitis 
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Table 2.—BEE vs REE* 


BEE, kcal/24 hr 


Crohn's disease 
Total 





REE, kcal/24 hr 


Range 
1,148-1,764 
982-1,447 
1,149-1,715 
989-1,764 
986€-1,764 


Range 


1,196-1,793 
1,180-1,415 
1,196-1,696 
1,180-1,793 
1,180-1,793 





*BEE indicates basal energy expenditure; REE, resting energy expenditure. No difference was significant. 


Table 3.—Weight Expressed as % Ideal Body Weight (IBW) 


Current 
Body Weight, kg 
> 90% IBW, n = 7 
Mean (SEM) 74.0(7.0) 


64.1-82.7 


112.2(13.8) 
93.8-127.3 


< 90% IBW, n = 5 


Mean (SEM) 55.1(9.4)* 


40.0-63.3 


*P — .001 as compared with — 9096 IBW. 
TP < .005 as compared with > 9096 IBW. 


Table 4.—BEE vs REE Based on 96 IBW* 


Mean 96 


79.8(8.2)t 
66.1-86 0 





No. IBW (SEM) BEE REE 
> 90% IBW 7 112.2 (13.8) 22.20 (1.01) 21.00 (3.97) 
< 90% IBW 5 79.8 (8.2) 26.37 (5.09) 25.17 (4.33)8 











*BEE indicates basal energy expenditure; REE, resting energy expendi- 
ture; IBW, ideal body weight. BEE and REE are measured in kilocalories 
per kilogram per 24 hours, with SEM in parentheses. 

TP < .0005 as compared with > 90% IBW. 

IP — .02 as compared with BEE in > 90% IBW. 

§P < .04 as compared with REE in > 90% IBW. 


usually between five and ten minutes. Average values of the data 
points for VO, and VCO, were used in the Weir formula, 


1,440 min/24 hr (3.9 VO, + 1.1 VCO.), 


to yield kilocalories per 24 hours.'? In most instances, this was a 
single measurement performed on each patient in a supine 
position and at rest for at least 15 minutes prior to recording of the 
data points. At the time of the determination, patients were 
receiving a variety of nutrient regimens. Nine patients were 
receiving total parenteral nutrition, alone or in combination with 
oral feeding, and three were receiving diet alone. No patient had 
clinical signs of sepsis at the time of the REE determination. 

Percent IBW was then determined as follows: (W./W;) x 100, 
where W, indicates current weight in kilograms, and W,, IBW in 
kilograms. Patients were placed in one of two categories based on 
percentage of IBW. Group 1 included patients weighing less than 
90% IBW, and group 2 patients weighed more than 90% IBW. 
Statistical analyses were performed on the total group and each of 
the weight categories. Means and SEMs, were used to calculate P 
values via Student's t test. 


RESULTS 


The mean BEE in the total group of patients was 1550.0 
keal/24 hr (214.7 keal/24 hr, SEM), with a range of 1,180 to 
1,793 kcal/24 hr. The mean REE for these patients was 
1471.0 keal/24 hr (SEM, 243.8 keal/24 hr; range, 989 to 
1,764 keal/24 hr). There was no significant difference 
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between the mean BEE and REE for the total group. In 
men, the BEE was 1600.8 kcal/24 hr (190.3 kca!/24 hr, 
SEM), and in women 1297.5 keal/24 hr (166.2 kcal/24 hr, 
SEM). The REE was not significantly different from the 
BEE for either sex. The BEE and REE for those patients 
with Crohn’s disease vs those with ulcerative colitis showed 
no significant difference (Table 2). 

When the energy expenditure was expressed per kilo- 
gram body weight per 24 hours, significant differences 
existed in patients who had sustained clinically important 
weight loss (Table 3). Patients weighing less than 90% IBW 
had higher daily energy expenditures per kilogram of body 
weight based on either BEE or REE as compared with 
those weighing more than 90% IBW (Table 4). The BEE 
and REE were comparable within each group and in all 
instances were statistically indistinguishable. The mean 
current weight was not significantly different from the 
mean usual weight for the study group. 


COMMENT 


Several investigators have shown that caloric expendi- 
ture and nutritional requirements are increased in patients 
with burns, traumatic injuries, infection, and malignant 
neoplasms.''*"5 However, these alterations in energy 
expenditure are of variable magnitude and frequency." 

Methods of nutritional assessment in hospitalized 
patients have provided clinicians with quantitative indices 
of nutritional depletion," but the optimal method of 
determining the specific caloric requirements for 2 partic- 
ular patient may vary according to the clinical setting. 
Calculated values of BEE are one of the simplest methods, 
using only standard tables or formulae. Rutten et al” 
demonstrated that a caloric intake of 1.76 x BEE (caleu- 
lated by Harris-Benedict formula) would result in positive 
nitrogen balance in mildly to moderately catabolic surgical 
patients receiving total parenteral nutrition. These 
patients received a mixture of 4.25% crystalline amino 
acids and 25% glucose to provide approximately 6.3 g of 
nitrogen and 1,000 nonprotein calories per liter. Similarly, 
Long et al’ correlated nitrogen dynamies with both REE 
and basal metabolic rate in patients following minor 
surgical procedures, multiple trauma, and severe burns. 
They recommended calculating daily caloric requirements 
based on 1.20 x BEE for minor operations, 1.6 x BEE for 
major sepsis, and 2.10 x BEE for severe thermal burns. 
However, when Gazzaniga et al" compared the resting 
energy expenditure of 50 patients measured by indirect 
calorimetry with the energy expenditure predicted by 
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1.75 x BEE, the BEE underestimated caloric requirements 
in trauma victims and in men receiving total parenteral 
nutrition. There appeared to be a higher incidence of 
positive nitrogen balance in those patients in whom the 
daily caloric intake approximated the REE rather than the 
BEE. The authors concluded that the BEE x 1.75 was 
inadequate to assess caloric requirements in acutely cata- 
bolic patients because it did not reflect changes in body 
temperature or degree of illness. Bartlett et al” reported 
treatment results in 566 burn patients whose daily caloric 
requirements were provided on the basis of indirect calori- 
metric measurements. They demonstrated weight gain, 
enhanced wound healing, decreased incidence of sepsis 
(< 5%), and improved survival (99%, 71%, and 55% for 
patients with total body surface burns of 1% to 40%, 40% to 
60%, and 60% to 80%, respectively). 

The BEE and REE determinations in our group of 
patients suggest that there is no significant difference in 
the methods of predicting daily caloric requirements for 
nonseptic patients with inflammatory bowel disease. It is 
not inconsistent that the BEE and REE in our patients are 
comparable, since Harris and Benedict derived the con- 
stants for height, weight, and age from indirect calorimet- 
ric measurements of gas exchange in 136 male subjects and 
103 female subjects studied at rest after a 12-hour fast.’ 
The equivalent values of BEE and REE in our patients are 
similar to those reported by Long et al' in 20 normal 
subjects in whom the REE varied from the BEE by only 
2.9%. This may indicate that our patients were not as 
severely hypermetabolic as the postoperative or trauma 
patients in whom Long et al found increases in REE over 
BEE of 23.9% and 36.6%, respectively. It may, however, 
reflect an adaptation to chronic catabolic stress similar to 





the decreased energy expenditure noted in starvation. Of 
interest is the finding that the patients who had undergone 
marked weight loss as evidenced by weights of less than 
90% IBW had higher energy expenditures per kilograrfi 
body weight than did those who had maintained their 
weight. This may reflect a decrease in body fat proportion- 
ately greater than that in body cell mass, which would 
account for the higher energy expenditure per kilogram of 
body mass. It is more likely, however, that these patients 
sustained proportionate decreases in both body fat and 
lean body mass, and that the higher energy expenditure 
per kilogram body weight is indicative of a relatively 
hypermetabolic state. However, these are assumptions, 
and the metabolic studies monitoring nitrogen balance and 
changes in body composition remain to be studied in 
patients with inflammatory bowel disease. 

In conclusion, it appears that the BEE alone is an 
adequate determinant of calorie needs in nonseptic 
patients with inflammatory bowel disease and a multiple 
thereof (1.75 for minimal to moderate catabolie patients 
and 2.0 for severely catabolic patients)" would provide 
adequate calories. The subgroup of patients weighing less 
than 90% IBW have an increased energy expenditure per 
kilogram body weight, which can be predicted on the basis 
of the BEE. Both weight loss and protein depletion have 
been shown to have markedly adverse effects on mortality 
in surgical patients?*^ and must be counterbalanced by 
inereased caloric intake. The adjustment of 1.75 x BEE 
would provide 45 keal/kg/24 hr. This correlated well with 
the finding of Spanier and Shizgal" for the average 
requirements for anabolism based on body composition 
studies in 35 critically ill patients receiving total parenteral 
nutrition. 
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Inguinal Hernia Repair 


An Experimental Model in the Rat to Evaluate Technical Factors 


Bert Myers, MD; Marilyn Rightor; William Donovan 


e An experimental model in the rat has been developed that we 
believe simulates the situation in inguinal hernia. Using this 
model, the bursting strength of wounds made by approximating 
uninjured fascia were compared with wounds made by apposing 
either incised fascia or the raw edges left after excising fascia. 
The strongest healing resulted when raw edges were apposed 
and when continuous sutures were used. We believe that these 
studies give support to the use of Shouldice's hernia repair. 

(Arch Surg 1981;116:463-465) 


Ithough inguinal herniaplasty has been widely per- 
formed for more than 100 years, there is still no 
unanimity of opinion as to what is the best operation.’ 
Long-term follow-up is difficult, and variation from 
patient to patient and surgeon to surgeon is so great that it 
is virtually impossible to compare scientifically the effica- 
cy of the various operations. The problems of clinical 
studies are so great that Doran has questioned if we will 
ever know the best procedure.” 

In the usual repair of an inguinal hernia, the bulge in 
Hesselbach’s triangle is reduced and the edges of the 
defect are sutured together. Thus, two fascial surfaces, 
uninjured except for the sutures, are expected to heal 
together. Such a wound might heal quite differently from 
one where cut edges are approximated. Some surgeons 
excise the weakened fascia,’ whereas others'*^ imbricate or 
overlap the fascia, even though there is experimental 
evidence that imbricated wounds are weaker than simple 
apposed ones.* | 

To answer some of these questions, we developed a 
model in the rat that we believe approximates the situation 
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in the repair of hernia and that we have used to evaluate 
some technical questions in repair. 


MATERIALS AND METHODS 


Five hundred Sprague-Dawley rats were anesthetized with 
ether and the hair of the anterior abdominal wall was removed 
with electric clippers. A long midline abdominal incision was made 
and the skin was widely reflected, exposing the lateral edges of 
both recti. In our standard “hernia model,” the lateral edges of the 
recti were sutured to each other for 3.0 cm, infolding the abdomi- 
nal wall (Fig 1). Either four interrupted sutures or a continuous 
suture with four bites were used. Polypropylene, 000 gauge, was 
used throughout for fascial closure. In other animals, before 
suturing an incision was made along the lateral edge of the recti to 
expose the muscle underneath the fascia. These wounds were 
called “incised,” and in still other rats the entire anterior abdom- 
inal wall (rectus muscle, fascia, and peritoneum) was excised 
before closure (Fig 2). The skin wounds were closed with either 
clips or continuous 00000 stainless-steel wire. After intervals of 
from four to 21 days, the rats were killed with an overdose of ether 
and the entire anterior abdominal wall was excised for wound- 
strength testing. In the groups with hernia and incised repairs, the 
wounds were prepared for testing by using a scissors to excise the 





Fig 1.—Completed "hernia" wound. 
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Fig 2.—Three types of wound in this study ("'hernia," “incised,” and excised"), and wound 
after preparation for testing its strength. In excised wound, sutures were actually placed 


about 3 mm back from cut edge. 


Fig 3.—Comparison of mean bursting strengths of “hernia,” 
“incised,” and "excised" wounds. 
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Fig 4.—Comparison of strength of "hernia" wounds closed with 
continuous and interrupted sutures. 
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Fig 5.—Rat abdominal wall three weeks after 3.0-cm portion had 
been excised and left open. Defect persists even though fibrous 
sheet over it prevented herniation. 


infolded muscles from the bottom side. The sutures were removed 
and the strength of each wound was measured on a pneumatic 
tensiometer, using techniques previously described.’ To equalize 
the trauma to the wounds, when continuous sutures were used 
each loop of the suture was cut with a scissors. Using this method 
of wound tensiometry, the end point is the rupture of the weakest 
part of the wound; thus, results are in kilograms per square 
centimeter per wound. This is best called "bursting strength" 
rather than tensile strength, which is strength per unit of length. 
Our method avoids the trauma of cutting the wound in strips, 
whieh might miss a small weak area. Animals were treated in 
groups of ten, and means and SDs were calculated. The groups 
were compared using analysis of variance and Duncan's new 
multiple range test. Histology and mieroangiography were done in 
random wounds, but the results of these examinations will not be 
reported here. 


RESULTS 


As expected, the strengths of all wounds increased with 
time. Using our methods, wounds more than three weeks 
old cannot be tested, as wounds of such maturity are 
stronger than the adjacent abdominal wall. In general, 
incised and excised wounds were stronger than hernia-type 
wounds (Fig 2). Such wounds were significantly stronger 
after three weeks (P — .01). The method of suturing also 
had an effect on wound strength. In the hernia-type 
wounds, continuous sutures led to significantly stronger 
wounds on days 4 and 21 (P — .05 and P — .001, respective- 
ly) (Fig 3). | 


COMMENT 


If one wishes to study hernias in the experimental 
animal, it is best to use naturally occurring ones. Although 
pigs and monkeys spontaneously suffer inguinal hernias, 
their incidence is too low to plan a study on them. Connor 
and Peacock* tried to make inguinal hernias in the rat. 
They found that they could consistently produce hernias 
only if they both mechanically enlarged the internal ring 
ind gave the rats a drug (BAPN) to impair wound heal- 
ng. 

We tried to produce ventral hernias in rats. In a pilot 
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study of ten animals, we excised the entire anterior 
abdominal wall for 3.0 cm (as in the excised-type hernia 
wounds) and sutured only the skin, leaving the musculofas- 
cial defect open. For a few days, viscera bulged through the 
defect, but after three weeks no hernias were apparent. A 
thin, fibrous sheet prevented herniation, even though the 
defect persisted (Fig 5). Since contraction of the abdominal 
wall wound did not occur (as it would have in a skin defect), 
we believe this shows that the rat can be used to study 
abdominal wall hernias. 

Our results indicate that wounds made by approximat- 
ing raw edges are stronger than wounds made by suturing 
otherwise uninjured fascia. Furthermore, we found that 
continuous sutures led to stronger wounds than did inter- 
rupted sutures. If these results could be transferred to the 
human situation, they would be evidence for excising the 
weakened fascia and closing the defect with continuous 
sutures. Such a technique has been espoused by Shouldice® 
and is now widely used. 

We presumed that all of our rats were healthy and thus 
had normal healing mechanisms. This may not be true in 
patients. Read and White and Wagh and Read“ showed 
that patients with inguinal hernias have deficient levels of 
collagen, and thus may not heal normally. Furthermore, 
Peacock and Madden" demonstrated collagen abnormali- 
ties in patients with recurrent inguinal hernias. If some 
patients have metabolic defects in collagen production, it is 
unlikely that any technique will achieve success and we will 
have to await advancement in our knowledge of wound 
healing before we can help those unfortunate persons who 
have recurring hernias after multiple herniaplasties. If 
metabolic defects exist, they probably vary in severity and 
thus better technique should reduce recurrence. Our results 
in the rat confirm our clinical impression that Shouldice's 
repair is the best. 
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Systemic Prophylactic Antibiotics 


Need the ‘Cost’ Be So High? 


Donald E. Fry, MD; Phil J. Harbrecht, MD; Hiram C. Polk, Jr, MD 


è To assess compliance with accepted principles, the use of 
prophylaxis with systemic antibiotics in selected specialty pro- 
cedures was examined. The operations reviewed were aortofe- 
moral bypass, pulmonary resections, open-hip procedures, and 
head-neck cancer procedures that involve the oropharyngeal 
cavity. Of all patients, 74% received antibiotics preoperatively 
and 79% received prophylaxis with antibiotics longer than 24 
hours postoperatively. Evaluated against the criteria of preoper- 
ative initiation and limited postoperative administration (<24 
hours), only 10% of the patients received appropriate prophylax- 
is. A 3% incidence of drug-associated complications was iden- 
tified; each patient with complications had received antibiotics 
for a prolonged time postoperatively. Reduction in the length of 
postoperative prophylaxis with systemic antibiotics will reduce 
(1) the number of drug-associated cumplications, (2) selection 
pressures on the hospital microbial population, and (3) needless 
expense in hospitalized patients. 

(Arch Surg 1981;116:466-469) 


aoe Lister first used carbolic acid as an antiseptic 
agent, surgeons have searched for additional methods 
to prevent infections associated with operative procedures. 
Antisepsis paved the way for aseptic technique. With the 
introduction of antibiotics to complement asepsis, many 
thought that infection-free surgery was at hand. Although 
this has never been realized, antibiotics have been shown to 
be effective in the prevention of operative wound infec- 
tions. 

Elective gastrointestinal (GI) operations,'~* elective hys- 
terectomy,'*^ open-hip operations, and elective vascular 
reconstruction’ are procedures wherein antibiotics have 
been useful in reducing the frequency of wound sepsis. 
Regardless of the procedure, basic principles are consistent 
in all studies, specifically (1) antibiotie prophylaxis was 
initiated preoperatively, (2) relatively nontoxic drugs were 
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chosen, and (3) the antibiotic was administered for a 
limited time postoperatively. i 

Studies have shown that antibiotics are abused, in that 
they are commonly used in a fashion that violates estab- 
lished principles.** To evaluate the degree of compliance 
with established principles and to assess the "costs" asso- 
ciated with antibiotics used for prevention of infection, we 
examined a one-year experience among selected surgical 
specialty procedures at a Veterans Administration medical 
center. 


PATIENTS AND METHODS 


All patients who underwent an operative procedure in four 
selected specialty areas during calendar year 1979 were reviewed. 
These procedures were (1) aortofemoral reconstruction involving 
either reconstruction of the aorta after aneurysmectomy or aortic 
bypass for claudication, (2) pulmonary resection involving either 
malignant or benign disease, (8) open-hip procedures requiring 
metal appliances to stabilize fractures or prosthetic devices for 
total hip replacement, and (4) major head-neck cancer procedures 
that entered the oropharyngeal cavity. 

These procedures were selected because they reflect a cross 
section of the multiple surgical services. Aortofemoral reconstruc- 
tion was performed by the general surgical service. All pulmonary 
resections were done by the thoracocardiovascular service, where- 
as hip procedures were conducted by the orthopedic service. 
Head-neck cancer procedures represented both the plastic surgery 
and otolaryngology services. 

These procedures were also chosen because they represented 
operations wherein systemic antibiotic prophylaxis is considered 
proper.'" Pulmonary resections and the head-neck cancer proce- 
dures are clean-contaminated procedures by virtue of entrance 
into normally colonized anatomical areas. The aortofemoral recon- 
struction and hip procedures are clean operations, but any conse- 
quent infection is catastrophic. 

In addition to basic demographic data and the patient’s funda- 
mental illnesses, each record was examined to detail use of antibi- 
oties for prophylaxis. The choice of antibiotic when the prophylax- 
is with antibioties was initiated and the postoperative duration of 
administration were examined. The clinical results, including 
antibiotic-associated complications, were also noted. 


RESULTS 


One hundred three patients were reviewed. Among the 
study groups, there were 19 aortofemoral reconstructions, 
33 pulmonary resections, 29 hip procedures, and 22 head- 
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neck cancer operations. All patients but one were men. 
Their average age was 60 years. The primary diagnosis and 
operative procedures used in each group are given in Ta- 
pfe 1. | 

The antibiotics chosen for prophylaxis are given in Table 
2. The eephalosporin group of antibioties was the predom- 






Table 1.—Procedures Studied, by Numbers of Patients 


Aortofemoral reconstruction 


















Disease 
Aneurysm 7 
Claudication 12 

Procedure 
Aorta (tube graft) 2 
Aortoiliac 2 
Aortofemoral 15 
Pulmonary resection 33 

. Disease 

Malignant 27 
Benign 6 

Procedure 
Wedge resection 19 
Lobectomy 9 
Pneumonectomy 5 


















Open hip procedures 
Fractures—open pinning 

Degenerative joint disease—total hip 
Head-neck cancer 


Primary cancer—procedure 
Larynx-larnygectomy (+ radical neck) 


Other (all with radical neck) 











Table 2.—Antibiotics Commonly Used 
for Prophylaxis, by Number of Patients 


Antibiotic 
Cefazolin sodium 
Cefamandole 

nafate if * xe 4 3 
Cephalothin 
sodium 
Cephalexin 
monohydrate 
Combination (two 
antibiotics) 
No prophylactic 
antibiotics Sy 4 8 0 


AFB* 
19 


PR?  HIP* 
27 


HN* Total (%) 
15 9 70 (68) 


7 (7) 


12 (11) 


*AFB indicates aortofemoral bypass; PR, pulmonary resection; HIP, 
open-hip operations; and HN, head and neck cancer procedures. 


AFB* (N = 19) 

Preoperative prophylactic anti- 
biotic, No. (96) 

Mean duration of prophylactic 
antibictic administration, days 
(SE) 

Prophylactic antibiotics — 24 hr 
postoperation, No. (96) 







18 (95) 









4.2 (0.7) 
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Table 3.—Use of Antibiotics for Prophylaxis 


PR* (N = 33) 


6.1 (0.8) 


| 12 (63) 29 (88) 18 (62) 22 (100) 81 (79) 
No prophylactic antibiotics, 
No. (%) 0 4 (12) 8 (28) 0 2 (12) 


*AFB indicates aortofemoral bypass; PR, pulmonary resection; HIP, open hip operations; HN, head and neck cancer procedures. 


inant choice in all procedures. Cefazolin sodium was used in 
70 patients (68%). An oral antibiotic, cephalexin monohy- 
drate, was used for preoperative prophylaxis by adminis- 
tration of 1 to 2 g orally approximately eight hours prior to 
operation, with an alternate parenteral drug used during 
the postoperative period. In five patients, combination of 
antibiotics was chosen. These combinations included cefa- 
zolin and gentamicin sulfate (two patients), penicillin and 
tobramycin (one patient), clindamycin and tobramycin 
(one patient), and penicillin and streptomycin sulfate (one 
patient). Twelve patients received no prophylactic antibi- 
otics. 

The time of initiation and duration of prophylactic 
administration of antibiotics are given by each patient 
group in Table 3. Over 90% of the patients in the aortofe- 
moral and head-neck group had prophylactic antibiotics 
initiated in the preoperative period. However, more than 
one third of the patients who underwent pulmonary resec- 
tions and hip procedures did not have antibiotics adminis- 
tered until the postoperative period. Thus, nearly one 
fourth of all patients did not have preoperative coverage 
with antibiotics. 

The duration of prophylactic antibiotics was uniformly 
in violation of the concept of limited postoperative admin- 
istration. Among all patients, postoperative administra- 
tion of prophylactic antibiotics averaged one week. In 79% 
of all cases, postoperative administration of antibiotics was 
longer than 24 hours. In 52 patients, the extended period of 
prophylaxis included a change from a parenteral to an oral 


cephalosporin. Using both preoperative initiation and post- ` 


operative duration of less than 24 hours as the hallmarks of 
prophylactic administration of antibiotics, only ten 
patients (10%) in the entire series of 103 patients were in 
compliance. l 

Only four wound infections were encountered in the 
patients. The solitary infection in the patients with aorto- 
femoral reconstruction was in a groin incision without an 
associated graft infection. Both wound infections in the 
pulmonary resection group occurred in patients not receiv- 
ing prophylaxis with antibiotics. 

There were three significant drug-associated complica- 
tions in the series. In one patient, a hypersensitivity 
reaction developed on the third postoperative day. A 
second patient had cephalothin sodium infused subcuta- 
neously on the tenth postoperative day, resulting in cuta- 


HIP* (N = 29) HN* (N = 22) Total (N = 103) 









17 (59) 20 (91) 76 (74) 






3.3 (0.4) 15.4 (0.3) 6.9 (0.6) 
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neous tissue loss. A third patient had severe diarrhea from 
prolonged administration of cephalexin in the postopera- 
tive period. All complications from antibioties occurred in 
patients who received extended postoperative administra- 
tion of prophylactic antibiotics. An additional four patients 
had significant phlebitis develop at intravenous infusion 
sites, all of whom had had prolonged administration of 
antibioties. 


COMMENT 


The principles of the use of antibioties in the prevention 
of surgical wound infection initially evolved from experi- 
mental studies by Miles et al." Using a dermal infection 
model in guinea pigs, they demonstrated that maximum 
protection against subsequent bacterial infection resulted 
when the animals were pretreated with an antibiotic. 
Delay in administration of antibiotics until after bacterial 
contamination was less beneficial, such that those animals 
that did not receive an antibiotic until four hours after 
bacterial lodgment suffered infections identical to those in 
control animals. 

The experimental observation that administration of 
antibioties should be prior to contamination was studied by 
Polk and Lopez-Mayor* in a prospective, randomized, dou- 
ble-blind clinical trial. In this study, patients who received 
1 g of cephaloridine preoperatively and two doses subse- 
quently had significantly fewer wound infections in elec- 
tive GI procedures than did patients who received a 
placebo. Stone and associates? showed that patients who 
received an antibiotie (cefazolin) after an elective GJ 
procedure had the same frequency of wound infection as 
those who received a placebo, whereas those patients in the 
same study who received the antibiotic prior to operation 
had a significantly reduced infection rate. Finally, Stone 
and associates" demonstrated that there is no benefit to 
the extension prophylaetie coverage with antibioties into 
the postoperative period when compared with the one-dose 
preoperation-two-dose postoperation regimen. The inabili- 
ty to demonstrate benefit from an extended postoperative 
regimen of antibiotics in colonic procedures makes it 
unlikely that benefit could be derived in procedures, such 
as those examined in this study, that have a lesser frequen- 
cy of infection. At present, evidence to support extended 
administration of prophylactic antibiotics into the postop- 
erative period does not exist. 

The surgical procedures examined in this study are 
generally considered to be appropriate for prophylactic 
coverage with antibioties. Both aortofemoral reconstruc- 
tion and the open-hip procedures reviewed are clean oper- 
ations, in which exogenous bacterial contamination is the 
likely source for subsequent infection. Although the rate of 
infection in these procedures is low, the use of synthetic 
materials and appliances makes subsequent infection life- 
threatening. Kaiser and associates’ have demonstrated a 
statistically significant reduction in wound infection rates 
in patients who undergo vascular reconstruction when 
cefazolin prophylaxis was used. The administration of the 
antibiotie was initiated before operation and continued 
only 24 hours into the postoperative period. No antibiotic- 
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associated complications were encountered. Boyd and asso- 
ciates* demonstrated the benefit of prophylactic use of 
nafcillin sodium in patients who undergo operative treat- 
ment of hip fractures in a prospective, randomized, doublé- 
blind study. Administration of antibioties was initiated 
preoperatively and continued 48 hours after operation. 

Pulmonary resections and the head-neck cancer proce- 
dures represent clean-contaminated procedures because 
they transgress normally colonized tissues of the body. 
Because of anticipated contamination, prophylaxis with 
antibioties is considered appropriate. Kvale and asso- 
ciates' have demonstrated the effectiveness of preopera- 
tive prophylaxis with cefazolin in patients who undergo 
elective pulmonary resections. They continued to give the 
drug for five days postoperatively and commonly changed 
to oral cephalexin if the patient could tolerate oral intake. 
A scientific basis for this regimen was not presented. Dor 
and Klastersky'* have demonstrated a reduction in wound 
infections in a prospective, randomized, double-blind trial 
of ampicillin sodium and cloxacillin sodium compared with 
a placebo in patients who underwent head and neck cancer 
operations. Use of antibioties was also initiated preopera- 
tively and continued for five days. Unfortunately, these 
studies in pulmonary resections and head-neck cancer 
procedures did not examine patients with a shorter period 
of postoperative administration of antibiotics. 

Indeed, the costs of excessive prophylactic antibiotic use 
are measurable in terms other than economic. Complica- 
tions from antibioties are more frequent than is commonly 
appreciated. Caldwell and Cluff™ reported a 5.4% frequen- 
cy of complications from antibiotics in a review of a large 
group of patients. Nearly 1% of all patients they reviewed 
had complications sufficiently severe to prolong their 
hospitalization greater than four days. Although a drug- 
related rash may be viewed as a relatively mild complica- 
tion, anaphylaxis, renal failure, and Stevens-Johnson syn- 
drome represent formidable complications. Many of these 
complications are avoidable through shorter courses of 
antibiotics. All drug-related complications in the 103 
patients we reviewed in the present study were in patients 
who received an excessive length of administration of 
antibiotics. An incidence of antibiotic-associated complica- 
tions comparable with the incidence of infection the drug is 
designed to prevent makes prophylaxis with antibiotics of 
questionable value. By reduction in the duration of admin- 
istration, the risk-benefit considerations of prophylaxis 
with antibiotics can be significantly improved. 

Additional “costs” can be defined in terms of the adverse 
selection pressures that antibiotics exert on the patient’s 
host flora and on the resident bacterial flora within the 
hospital that serve as a reservoir for subsequent nosocomi- 
al pathogens. The overall impact of the use of antibiotics on 
bacterial resistance is clearly established.'* Prolonged pro- 
phylaxis has been identified as responsible for resistance 
patterns identified among selected opportunistic hospital 
pathogens." A more proper application of a limited dura- 
tion of postoperative prophylaxis in a large number of 
patients has failed to demonstrate any changing resistance 
patterns.’ 
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Finally, the expense of excessive prophylactic use of 
antibiotics is readily apparent. The average patient dis- 
cussed here received postoperative antibiotics for a full 
eveek when only a 24-hour regimen, at most, is necessary. 
Adherence to established, scientifically proved principles 
of prophylaxis would result in more than an 80% reduction 
of money spent on antibiotics used for this purpose. By the 
reduction in the duration of prophylactic administration of 
antibioties, the goal of cost containment in medical care 
can be achieved: reduction of costs without compromise in 
the quality of patient care. 
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Nonproprietary Names and Trademarks of Drugs 


Ampicillin sodium—A/pen-N, Ameill-S, Omnipen-N, Pen A/N, 
Penbritin S for Injection, Totacillin-N. 

Cefamandole nafate—Mandol. 

Cefazolin sodium —K efzol. 

Cephalexin monohydrate— K effex. 

Cephaloridine— Lorid ine. 

Cephalothin sodium—Keflin. 

Clindamycin—Cleocin. 

Gentamicin sulfate—Garamycin, Genoptic. 


Tobramycin—Nebcina. 
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Computerized Arteriography 


of the Cerebrovascular System 


Its Use With Intravenous Administration of Contrast Material 


William D. Turnipseed, MD; Joseph F. Sackett, MD; Charles M. Strother, MD; 
Andrew B. Crummy, MD; Charles A. Mistretta, PhD; Robert A. Kruger 


e A unique method of computerized image enhancement 
makes it possible to visualize the arteriovascular system by 
intravenous (IV) injection of small doses of standard contrast 
agent. This technique has been used to study the intracranial 
and extracranial circulation of more than 100 patients. Occlu- 
sion, stenosis, aneurysmal change, plaquing, and ulceration can 
be identified by computerized IV arteriography. Failures (less 
than 10%) result from inadequate venous access, extravasation 
of dye, or patient motion. This technique avoids the need for 
arterial puncture, thereby significantly reducing the risks of 
arteriography. The major risk of IV arteriography is contrast 
medium reaction. There is a close correlation between IV and 
standard arteriographic images. Intravenous arteriography does 
not require hospitalization, is suited for repetitive testing, and 
has promise as a method of diagnostic screening for stroke 
prevention. 

(Arch Surg 1981;116:470-473) 


rteriography is essential in the clinical management of 
cerebral vascular disease because of the unpredicta- 

ble relationship between physical findings, the severity of 
symptoms, and the hemodynamic significance of cranial 
vascular lesions. However, because of the risk associated 
with arteriography, cost of hospitalization, and poor 
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patient acceptance, arteriography is usually restricted for 
use in the evaluation of patients with cerebral ischemic 
symptoms or positive physical findings, such as a cervical 
bruit. Generally, clinicians use arteriography to confirm 
their diagnoses and plan appropriate management, but 
have not found it a practical method of routine diagnostic 
screening. A new method of computerized imaging 
enhancement may expand the role of arteriography by 
making it possible to visualize the entire cranial vascular 
system by intravenous (IV) injection of standard contrast 
agent. 


SUBJECTS AND METHODS 


The carotid arteries of 100 patients have been evaluated by 
computerized IV arteriography. Standard iodinated contrast 
medium (40 to 60 mL) is injected with a power injector through a 
5-em-long No. 16 intravenous cannula placement unit (Angiocath) 
placed in either the cephalic or basilic vein at a rate of 10 to 14 
mL/s. The injection of contrast medium is followed by a 40-mL IV 
injection of dextrose and water. This forces the contrast medium 
out of the catheter and serves to maintain the integrity of the 
contrast medium bolus as it enters the right side of the heart. A 
subtraction mask is taken immediately after injection using a 
standard fluoroscopic image intensifier coupled to a videodigital 
computer. A series of eight to ten images (1/15-s duration 
exposure) is obtained at 1.0-s intervals as contrast medium enters 
the carotid arteries. The mask electronically subtracted from the 
serial images results in contrast-enhanced arteriograms. These 
subtracted video images are stored on magnetic tapes and are then 
available for immediate viewing. Selected images can be con- 
verted to x-ray or photographic records. The standard carotid 
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Fig 2.—Intravenous angiogram demonstrating bilateral images of 
petrosal, cavernous, and supraclinoid portions of interna! carotid 
artery. 





"ig 1.—Anteroposterior (top) and oblique (bottom) projections 
;'omparing standard angiograms (left) with intravenous angio- 


jrams (right) (6 signifies vertebral artery; arrows demonstrate 
ilcerated stenosis). 





-—— i 


Fig 3.—Intravenous angiogram demonstrating branches of aortic 
arch. C indicates carotid artery; S, subclavian artery; 6, vertebral 
artery; asterisk, occluded vertebral artery; and i, innominate 
artery. 
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Fig 4.—Comparison between standard (top) and intravenous (bottom) angiograms showing 


ulcerated stenosis (left) (arrows), complete occlusion (center), and carotid aneurysm (right). 6 


indicates patent vertebral artery. 
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Fig 5.—Stancard preoperative angiogram (left) and intravenous 
postoperative angiogram (right) (6 indicates vertebral artery; 
arrows, stenosis). 


bifureation study includes an anteroposterior and two oblique 
projections (Fig 1). Simultaneous bilateral imaging of the petrosal, 
cavernous, and supraclinoid portion of the internal carotids is 
obtained from an anteroposterior projection (Fig 2). Total expo- 
sure to radiation for the entire study is 2 to 4.5 rad. The failures 
have been related to patient motion or swallowing. This interferes 
with digital computer subtraction from the mask and results in 
image distortion. The study requires adequate venous access and 
is not performed on patients with a history of previous contrast 
medium reaction. 


COMMENT 


A variety of noninvasive tests have been developed as 
clinieal aids in screening for cranial vascular disease. These 
tests (oeulodynamometry, oculoplethysmography, phono- 
angiography, Doppler imaging and spectral analysis, real- 
time ultrasonography) are safe, can be performed on an 
outpatient basis, have good patient acceptance, are suited 
for repetitive testing, and are accurate in detection of 
hemodynamically significant carotid lesions.* They have 
been particularly useful in the evaluation of asymptomatic 


cervical bruits, but have not eliminated the need for 
arteriography in patients with cerebral ischemic symp- 
toms. In addition, most noninvasive test equipment is very 
expensive and is so specialized that it is of little use in 
assessing other areas of the vascular system. These tech- 
niques are indirect and require the technical expertise and 
interpretive skills of a specialist to be of value. Noninva- 
sive methods cannot distinguish minor stenosis and ulcer- 
ations from normal vessels and often miss complete carotid 
artery occlusion. Most evaluate intracranial circulation in a 
very indirect manner and cannot accurately evaluate the 
arch or vertebral arteries.' *^*? 

Recent developments in computerized image erhance- 
ment may expand the role of IV arteriography and make it 
a practical method for diagnostic screening, and at the 
same time modify the need for complicated and overlap- 
ping noninvasive tests. Computerized arteriography is 
semi-invasive and allows visualization of the cranial vascu- 
lar system by IV injection of standard contrast agent.''-? 
The basic component of this system is a standard fluoro- 
scopic imaging intensifier coupled to a digital computer 
processor and a videotape storage system. Video images 
recorded on magnetic tapes can be retrieved and converted 
to x-ray films or photographs at any time. This method 
should streamline radiology storage problems, and cut 
x-ray film costs as well. Since arterial puncture is unneces- 
sary, the major risk of this procedure is contrast medium 
reaction. Computerized arteriography has the capability of 
defining the aortic arch, the vertebral arteries, the cervical 
carotid arteries, and intracranial vessels (Fig 3). The same 
procedure can be used to evaluate the abdominal aorta and 
its branches and vessels in the lower extremities. Intrave- 
nous arteriography can identify stenosis, ulceration, occlu- 
sion, and aneurysmal change (Fig 4). It can be performed 
on an outpatient basis and, because of patient acceptance, 
is suited for repetitive testing. There is a good correlation 
between the results of computerized arteriography and 
standard arteriograms. The major use of IV arteriography 
in the management of cranial vascular problems will most 
likely be in the area of diagnostic screening and in 
postoperative assessment of cervical carotid and possibly 
intracranial vascular reconstruction (Fig 5). 


Chorng G. Shaw and David L. Ergun assisted with this study. 
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Clinical Notes 


Recurrence of Neuroblastoma 


Following Prolonged Remission 


Carl M. Sutherland, MD; Edward T. Krementz, MD; James C. Harkin, MD; Vincent Culotta, Jr, MD 


è A 6-year-old girl with unresectable and metastatic neuro- 
blastoma had a complete remission with irradiation to the 
primary tumor and systemic administration of cyclophospha- 
mide. The patient was disease-free for 16 years but had an 
explosive recurrence of tumor six weeks after a hysterectomy. 
Although no clear cause-and-effect relationship exists between 
the surgery and the recurrence, this case illustrates that a 
recurrence is possible after a long disease-free interval. Diag- 
nostic and therapeutic procedures in such patients should b 
undertaken with caution. | 

(Arch Surg 1981;116:474-475) 


s d ade ern accepted in the treatment of pediatric 
neoplasms has it that a cure is present if there is 
freedom from disease for two years.' This concept may 
apply to the majority of cases of neuroblastoma, but rare 
cases do recur after many years of disease-free survival. 
The recurrence of neuroblastoma in one of our patients 
after 16.5 years of disease-free survival prompts this 
article. This recurrence occurred six weeks after hysterec- 
tomy. 


REPORT OF A CASE 


The patient was born April 27, 1956, and had no unusual 
problems. In November 1961 while being examined for a respira- 
tory infection, a left-flank mass was discovered. A kidney- 
ureter-bladder roentgenographic examination demonstrated mul- 
tiple small calcifications in the left-flank area. Skull roentgeno- 
grams showed multiple radiolucent defects compatible with 
metastatic disease. On Nov 11, 1961, surgical exploration of the 
left flank found a mass in the adrenal area, with many positive- 
appearing lymph nodes. A biopsy was performed and neuroblasto- 
ma was diagnosed (Fig 1). 

Postoperatively, the patient received irradiation therapy to the 
left flank with a total dose of 1,500 rad in air in 15 treatments from 
Nov 14 to Dec 9, 1961. She also received 1,000 ug of cyanocobalamin 
every other day during hospitalization. She received a loading dose 
of cyclophosphamide, 7 mg/kg/day orally, from Jan 9 to Jan 18, 
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1962. The left-flank mass regressed. The WBC count fell to 
2,750/cu mm on Jan 30 and then normalized by Feb 15, 1962, at 
which time a dosage of 50 mg of cyclophosphamide was resumed 
every other day. Numerous interruptions of cyclophosphamide 
therapy were necessary due to a WBC count in the 2,000 to 
3,000/cu mm range and because of numerous upper respiratory 
tract infections. Roentgenography in March 1962 demonstrated 
radiolucent areas in ribs, skull, and lower thoracic vertebrae, 
compatible with metastases. The flank mass completely regressed. 
Cyclophosphamide therapy was discontinued July 22, 1963. 
Numerous roentgenograms over the next several years showed 
recalcification of the bony lesions. 

The patient had normal growth with no unusual features into 
adult life. The patient was delivered of a child at 30 weeks’ 
gestation on Oct 1, 1971; the infant died Oct 3, 1971, of unknown 
causes. In August 1977, the patient was delivered of a child, who 
weighed 3.1 kg and who appears normal at the present. 

In May 1978, a Papanicolaou smear of the cervix was read as 
“atypical with mild atypia.” Colposcopy and biopsy showed 
“marked dysplasia” of the cervix. The findings of preoperative 
physical examination and screening laboratory work were unre- 
markable. Preoperative chest and abdominal roentgenograms on 
June 14, 1978, showed no abnormalities except some calcifications 
in the upper left quadrant. A vaginal hysterectomy under enflu- 
rane and nitrous oxide anesthetic was performed on June 15, 1978. 
The immediate postoperative period was uncomplicated. Three 
weeks postoperatively, constipation became a problem and rapid 
abdominal enlargement followed. Six weeks postoperatively, a 
physical examination showed a well-developed woman, with a 
protuberant abdomen and a liver that was palpable at the umbili- 
cus. Roentgenography on July 25 and 28 revealed widening of the 
upper mediastinum, massive hepatosplenomegaly with small cal- 
cifications in the upper left quadrant of the abdomen, and areas in 
the skull and numerous bones suggestive of metastatic disease. 
There was narrowing of the splenic flexure of the colon by 
external compression seen on barium enema; also seen was a mass 
anterior to the left kidney that displaced the kidney posteriorly as 
seen on computed tomography. A bone marrow biopsy performed 
on July 28, 1978, showed numerous tumor cells, with neurofibrils 
diagnosed as neuroblastoma (Fig 2). 

The patient was treated with intravenous cyclophosphamide, 
1,500 mg, and vincristine sulfate, 2 mg, resulting in a WBC nadir 
of 1,500/cu mm, with transient symptomatic and slight objective 
improvement. Doxorubicin hydrochloride, 50 mg, vincristine sul- 
fate, 2 mg, and cyclophosphamide, 500 mg, were given on Aug 19, 
1978, resulting in a platelet nadir of 74,000 and a WBC nadir of 
1,600/cu mm on Aug 29, 1978, with no improvement. Whole 
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Fig 1.—Tumor biopsy specimen from 1961; small- to moderate- 


sized cells are arranged in sheets. Few large nuclei are seen 
(hematoxylin-eosin, x 600). 


abdominal irradiation, 2,500 rad, was given but with no improve- 
ment. The patient died on Oct 14, 1978. Permission for an autopsy 
could not be obtained. ; 


COMMENT 


This patient was one of the earliest to enter a complete 
remission with a combination of surgery, irradiation, 
cyanocobalamin, and cyclophosphamide therapy. This form 
of treatment has been found to be only moderately effec- 
tive in disseminated disease in the majority of subsequent 
cases. As spontaneous regression occurs with some fre- 
quency in the disease, it may have accounted for some or all 
of the original response. 

Complete remission of neuroblastoma does not mean 
cure. Neuroblastoma is known to recur after a disease-free 
interval. Richards et al? found nine cases of neuroblastoma 
in the literature and added one case in which the disease- 
free interval was greater than five years and in which 
death occurred from recurrence. Konrad et al? and Jaffe? 
added three more cases to the literature. Most of these 
cases were diagnosed in early childhood, with recurrence 
during adolescence. This case is only the second in which 
the child was over 3 years old at first detection of disease. 
This patient had the second-longest disease-free interval 
following primary diagnosis and treatment, is the oldest in 
which a recurrence has occurred, and is the only patient 
who had the recurrence after the age of 20 years. All 
previous cases recurred in adolescence. Richards et al 
noted the tendency for these late recurrences to be in 
adolescenee and postulated "an alteration of the patients' 
immunological surveillance due to biological maturation of 
their immune system or due to hormonal changes occurring 
in the host." 

The sudden, explosive recurrence in this patient follow- 
ing hysterectomy suggests that the absence of the uterus 
or the trauma involved in its removal is related. The 
patient was free of disease at hysterectomy by all criteria 
and was moribund six weeks later. No defined endocrino- 
logical changes occur following hysterectomy, so it is 
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Fig 2.—Bone marrow biopsy specimen from 1978; clumps of 
tumor cells replace marrow cells. Aggregates of paralle-arrayed 
fine fibrils are seen (hematoxylin-eosin, x 600). 


difficult to relate this recurrence to hormonal changes. 
However, well-defined immunological changes do occur 
following anesthesia and surgery. These changes are not 
only notable in the laboratory, but may have an influence 
on the course of disease. In a murine tumor system, 
surgical procedures and some anesthetic agents reduce 
cellular immunity and inerease the number of pulmonary 
metastases." Finally, evidence for interaction of the host 
immune system in humans and neuroblastoma seems well 
established.** It does not seem unreasonable to postulate 
that immunological mechanisms were effective in inducing 
and maintaining the remission. These mechanisms were 
depressed enough by anesthesia and surgery to allow the 
explosive growth of tumor that followed. 

Whatever mechanism was involved, it is clear that 
complete remission does not mean cure. There is always 
some risk of recurrent disease irrespective of the remission 


- interval. The benefits of any surgical procedure ir any of 


these patients must be carefully weighed against the 
possible disastrous consequences. 


Nonproprietary Names and Trademarks of Drugs 


Doxorubicin hydrochloride—Adriamycin. 
Vincristine sulfate—Oncovin. 
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Pseudoxanthoma Elasticum 


and Polyposis Coli 


A Novel Co-mutation 


Michael O'Holleran, MD, Ronald C. Merrell, MD 


e Pseudoxanthoma elasticum and polyposis coli are inherited 
conditions not, to our knowledge, previously reported to coexist. 
The spontaneous appearance of both conditions in a 62-year-old 
woman may represent a novel mutation. The defective cell in 
both pseudoxanthoma and some of the extracolonic manifesta- 
tions of Gardner's syndrome is the fibroblast; therefore, this 
case may represent a unique variation of Gardner's syndrome. 

(Arch Surg 1981;116:476-477) 


seudoxanthoma elasticum is a connective-tissue disor- 

der that can be inherited by either autosomal recessive 
or autosomal dominant patterns. The most obvious mani- 
festation of the disease is a marked redundancy of the skin 
and large areas of papular yellow plaques that resemble 
xanthomata. The tendinous support of joints is quite poor 
and dislocation of the pelvie and shoulder girdle is com- 
mon.’ Endocardial elastosis develops that leads to conges- 
tive heart failure without prominent valvular involve- 
ment. Blindness may develop from angioid retinopathy. 
Peptie uleer disease is common in these patients. The 
medium and small arteries are markedly calcified and 
arterial insufficiency occurs at an early age. The micro- 
scopic feature common to all these events is raveling of 
elastic fibers and calcification.‘ The condition may have its 
onset from childhood to the late teens and its prevalence is 
on the order of one in 70,000 live births.? Polyposis coli is 
inherited as an autosomal dominant trait and is defined as 
the simultaneous appearance of at least 100 adenomatous 
polyps in the colon. When this condition is associated with 
osteomas, desmoids, and epidermoid cysts, Gardner's syn- 
drome is defined. This condition leads to adenocarcinoma 
of the large bowel almost inevitably. The polyps generally 
have their first appearance in the third decade of life and 
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the incidence of the lesion is on the order of one in 8,000 in 
the general population. At least 20% of the cases represent 
spontaneous mutation.’ 

Polyps are limited to the colon and rectum in familial 
polyposis, and Bussey? states that no case of true polyposis 
has been found in a relative of a patient with fewer than 
100 polyps. Some of these polypoid lesions will be sessile; 
others will be pedunculated, and most will be 1.5 em or less. 
Most will prove to be adenomatous polyps, but the occasion- 
al villous adenoma will be found. Adenomatous polyps 
usually antedate the development of colorectal cancer in 
these patients by ten to 15 years. 

To our knowledge, these two genetically transmitted 
diseases have not been previously reported in the same 
patient. We studied a patient with an apparent sponta- 
neous mutation for both conditions. 


REPORT OF A CASE 


A 62-year-old woman was referred to Stanford University 
Medical Center, Stanford, Calif, for consideration of polyposis coli. 
In 1950, she was diagnosed as having pseudoxanthoma elasticum 
during an evaluation of her eyes for marked loss of visual acuity. 
She had had numerous hip and shoulder dislocations in the past. 
She first experienced congestive heart failure in 1959, which was 
well controlled in recent years with digoxin and furosemide. The 
patient had mild essential hypertension first diagnosed in 1959, 
which was currently under excellent control. She had adult-onset 
diabetes mellitus, which was well controlled with diet alone. She 
first had a colonic polyp excised transrectally in 1958, but had not 
been followed up for that problem until her current diagnosis was 
made. The patient had an extensive family history taken, but 
clearly no other family members had either pseudoxanthoma 
elasticum or polyposis coli among her ancestors or her siblings. In 
addition, neither lesion had appeared among her seven children, 23 
grandchildren, or 13 great-grandchildren. On physical examina- 
tion, the patient had the customary cutaneous stigmata of pseu- 
doxanthoma elasticum (Fig 1). Her eyegrounds showed an exten- 
sive angioid streaking. Rectal examination and sigmoidoscopy 
showed the lower colon to be carpeted with small, apparently 
adenomatous polyps. A barium enema demonstrated hundreds of 
polyps throughout the colon. An upper gastrointestinal series 
revealed no activity of the prior duodenal ulcer disease. Plain films ` 
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g 1.—Skin folds, on inner aspect of thigh 
' patient presented, typical of pseudo- 
inthoma elasticum. Skin of neck and 
her intertriginous zones is similarly 
fected. Faint yellow line of low, confluent 
aques in area of prominent skin changes 
'ompts name "pseudoxanthoma.'" Elas- 
> quality of skin is evident in these undu- 
nt skin folds. 





f the abdomen showed extensive vascular calcification. The 
atient's blood glucose level was 140 mg/dL while fasting. Her 
ircinoembryonic antigen titer was within normal limits, and her 
[LA-B locus type was B8,w35. The patient had blood type A Rh 
ositive. She underwent a total colectomy with formation of an 
eostomy (Fig 2). Selecting a site for the ileostomy in the 
iickened and wrinkled redundant skin was difficult. Forming the 
oma was extraordinarily difficult because of vascular insuffi- 
ency secondary to calcification throughout the course of the 
iarginal artery. The ileostomy required revision two weeks 
ostoperatively because of ischemia, but this final Brooke ileosto- 
ty has continued to work well eight months postoperatively. 
athological examination of the colon confirmed polyposis coli 
ithout any malignant degeneration. The patient continues to do 
ell. 


COMMENT 


The simultaneous development of pseudoxanthoma elas- 
cum and polyposis coli seems to represent spontaneous 
iutation for both conditions. It is surprising that the 50% 
robability of inheriting at least the polyposis trait did not 
ffect at least one of her seven children.’ Penetrance of the 
rait is not complete; therefore, examination of her grand- 


Fig 2.—Portion of colon removed from patient demonstrating high density of adenoma- 
tous polyps. Patient had hundreds of polyps from dentate line to ileocecal valve. She also 
had sizeable villous adenoma in ascending colon. 





children has been recommended. Although this patient's 
condition clearly satisfies the definition of polyposis coli, 
the patient is somewhat older than usual for clinical 
presentation and it is surprising that no carcinomas were 
found among her many polyps. In the St Mark's Hospital 
polyp registry, two thirds of the patients had carcinoma at 
the time polyposis coli was diagnosed.* The relationship of 
pseudoxanthoma to the widespread fibroblast abnormali- 
ties in Gardner's syndrome is not clear. Gardner's extraco- 
lonic manifestations all involve fibroblasts to a greater or 
lesser degree to form desmoids, osteomas, sebaceous cysts, 
and extraordinary abdominal adhesions. Danes” has cul- 
tured fibroblasts from Gardner's original kindred and then 
karyotyped the cells. In patients with full expression of the 
syndrome and those who were at risk for full expression, a 
high degree of tetraploidy was found in vitro. It is easy to 
speculate about the relationship of an abnormal mesenchy- 
mal substratum and the pathological growth of ar overly- 
ing colonic epithelium. However, the relationship between 
colonie neoplasia and the fibroblast abnormality cf either 
Gardner's syndrome or fibroxanthoma elasticum deserves 
clarification. 
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Adventitial Cystic Disease 
of the Popliteal Artery : 


J. David Richardson, MD, Hiram C. Polk, Jr, MD 


© Adventitial cystic disease of the popliteal artery has been 
treated surgically in two patients. Both patients were young men, 
otherwise healthy, in whom disabling calf claudication devel- 
oped. Arteriography demonstrated a crescentic defect in one 
patient and near-total midpopliteal occlusion in the other. Resec- 
tion and a bypass graft resulted in complete relief of symptoms. 
This disease should be considered when examining a young 
person with claudication. The differential diagnosis of claudica- 
tion in a young adult is primarily between this entity and ponen 
artery entrapment syndrome. 

(Arch Surg 1981;116:478-479) 


dventitial cystic disease of the popliteal artery is an 
unusual cause of claudication, with 115 cases 
reported. Treatment by simple cyst enucleation has 
proved adequate in most cases where that modality was 
elected as the treatment of choice, while resection of the 
diseased artery with a vein graft has been used most often 
in this country, yielding a 94% success rate. We describe 
two patients successfully treated by resection of the dis- 
eased popliteal artery and bypass graft. 


REPORT OF CASES 


CasE 1.—A 25-year-old man had sudden onset of intermittent 
claudieation in the left calf when he exercised vigorously. For 
several months, claudication with strenuous physical activity 
continued, but the patient was able to walk several miles without 
pain. In the ensuing four months, increasing claudication with any 
exercise gradually developed, making it impossible for him to walk 
one block without disabling pain. The patient denied prior injury 
and was healthy except for complaining of a vague, aching pain 
that occurred intermittently in the popliteal fossa. 

Physical examination was unremarkable, with resting pulses 
completely normal. Full flexion of the knee did not cause ankle 
pulses to disappear; however, on exercise testing, the left ankle 
pressure decreased to 45 mm Hg (brachial artery pressure, 140 mm 
Hg). A bilateral femoral arteriogram disclosed a crescentic defect 
that produced 80% stenosis in the popliteal artery (Fig 1). The 
popliteal artery was reconstructed through a posterior S-shaped 
incision that exposed the artery. The popliteal artery contained a 
clear, mucoid fluid that included multiple cysts (Fig 2). The artery 
itself was extremely thick-walled and appeared to have secondary 
scarring (Fig 3). We resected a 4-cm diseased segment because we 
feared that cyst enucleation would be inadequate to relieve the 
arterial obstruction. Reconstruction with a saphenous vein was 
inadequate even when dilated to accommodate the much larger 
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artery; therefore, an 8-mm Dacron graft was used to reestablish 
arterial continuity. 

Postoperatively, the patient was asymptomatic even after 
extreme exertion. Arterial pressure, measured by the Doppler 
technique after heavy exercise, demonstrated identical brachial 
artery and ankle pressures. The patient remains well after 18 
months. 

CASE 2.—A 19-year-old man complained of progressive left calf 
claudication that caused severe pain even when he walked a few 
feet. For several weeks he had nocturnal pain in his left foot that 
suggested ischemic rest pain. He denied previous trauma and had 
participated in sports until shortly before the onset of claudica- 
tion. 

The patient's pulses were not palpable below the left femoral 
artery and his ankle pressure measured by the Doppler technique 
was 38 mm Hg. Femoral arteriography disclosed near-total oeclu- 
sion of the midportion of the popliteal artery, with sluggish distal 
flow and normal "runoff" vessels. Popliteal entrapment was 
suspected preoperatively, although the vessel was not displaced 
medially. The artery was exposed through a posterior S-shaped 
incision, and the vessel was found to contain numerous cysts that 
were filled with gelatinous material (Fig 4). The lumen contained 
organized thrombi and was nearly occluded by extrinsic compres- 
sion. Five centimeters of artery was excised and an end-to-side 
saphenous vein graft was used to reconstruct the popliteal artery. 
Pulses were equal postoperatively and the ankle-arm index was 
0.9. The patient remains asymptomatic with normal pulses after 
five years. 


COMMENT 


Calf claudication in young people is rare but may result 
from one of two relatively unusual causes: popliteal artery 
entrapment’ or adventitial cystic disease of the popliteal 
artery. It is important to consider these causes as they are 
isolated occurrences affecting the popliteal artery and do 
not represent a local manifestation of generalized vascular 
disease. The two are difficult to distinguish clinically but 
may be separated arteriographically. Popliteal entrapment 
often is associated with medial deviation of the proximal 
popliteal artery, segmental occlusion of the popliteal 
artery, and poststenotic dilation.‘ Adventitial cystic dis- 
ease characteristically is associated with a normally posi- 
tioned artery with a smooth-walled defect in a crescent, or 
“scimitar,” shape. Recognition of these entities is impor- 
tant since both can be treated surgically with a high 
success rate. 

Adventitial cystic disease of the popliteal artery is an 
unusual condition without a clearly defined cause. The 
report’ prepared by the Correspondence Center on Arterial 
Adventitial Cystic Disease is the current major world 
resource regarding this condition and represents a collec- 
tion of 115 cases from vascular surgeons throughout the 
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Fig 1.—Femoral arteriogram demonstrates crescentic defect (ar- 
row) that corresponds to adventitial cyst disease. There is no 
medial displacement of vessel. 





Fig 2.—Cross section of popliteal artery shows multiple large 
mucus-filled cysts in vessel wall. 


world. Its emphasis is on clinical appearance, method of 
diagnosis, and type and results of treatment. 

The symptoms in our two patients are typical of those in 
the collected series in that both were previously healthy 
young men who had been physically active prior to the 
onset of symptoms. The history is remarkably constant, 
with development in most patients of the sudden onset of 
intermittent claudication that progressively worsens. 
There is a negative history of trauma in most instances, 
and symptoms or signs of systemic cardiovascular disease 
are absent, as in our patients. 

The method of diagnosis is by arteriography, although 
the specific recognition of the entity is often not made 
preoperatively, presumably because of its relatively 
uncommon occurrence and the paucity of reports on the 
disease. The arteriogram typically demonstrates either a 
smooth-walled stenosis or complete occlusion of the popli- 
teal artery. Patient 1 had a crescentic, smooth-walled 
defect, while patient 2 had near-total occlusion that was 
secondary to compression from multiple intramural cysts 
and secondary thrombosis. 

The results of treatment in the collected series' demon- 
strate that in many cases simple enucleation of the cyst is 
adequate, with restoration of blood flow through the 
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Fig 3.—Popliteal artery wall was extremely thickened after cysts 
had been excised. Microscopically there was no inflammatory 
reaction. 





Fig 4.—Vessel was dilated and sausage-shaped in area of 
mucus-filled cysts. 


affected vessel. When total occlusion of the vessel is 
present (as in patient 2), we feel that resection and bypass 
graft is the appropriate treatment. In patient 1, cyst 
enucleation alone may have sufficed, but the thickening of 
the arterial wall after enucleation led us to resect the 
affected vessel. Both patients have done well postopera- 
tively, and neither has further signs of cystic disease in 
other vessels. The cause of this unusual disease is unknown, 
and theories about its origin vary and include the follow- 
ing': (1) mierotrauma to the artery, leading to progressive 
degeneration of the vessel, (2) embryologic rests of mucin- 
secreting cells from the endothelium of the knee joint 
trapped in the adventitia of the popliteal artery, and (3) 
formation of cysts that are true ganglia. 
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Spontaneous Resolution 


of Popliteal Artery Thrombosis 


Sushil K. Gupta, MD; Frank J. Veith, MD; Seymour Sprayregen, MD; Russell H. Samson, MD 


è Spontaneous resolution of thrombosis of the systemic arte- 
ries is a rarely documented phenomenon. Two patients are 
described in whom thrombus within the popliteal artery was 
noted to lyse spontaneously. This resulted in a decrease in 
ischemic symptoms and was documented by angiography. The 
spontaneous improvement that occurs in some patients with 
atherosclerotic femoropopliteal disease may be due to this 
mechanism as well as to increased flow via collateral vessels. 

(Arch Surg 1981;116:480-481) 


n some patients with progressive atherosclerosis in the 
femoropopliteal region, the sudden onset of ischemic 
rest pain in the foot may be due to acute thrombosis of the 
superficial femoral or popliteal artery. In some of these 
patients, spontaneous improvement occurs and operative 
treatment may not be required. This improvement has 
been attributed solely to an increase in collateral circula- 
tion. In this article, we describe two patients in whom 
spontaneous resolution of thrombus in the popliteal artery 
was documented by angiography. This clot lysis probably 
contributed to the relief of ischemic symptoms that had 
been noted after the acute occlusive episode. 


REPORT OF CASES 


Case 1.—An 86-year-old, nondiabetic, hypertensive woman was 
admitted with a history of left leg claudication that suddenly 
progressed to rest pain. There was no history of heart disease. 
Pulse volume recordings were consistent with a notable popliteal 
occlusion. A left femoral arteriogram showed thrombosis of the 
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proximal popliteal artery distal to a stenosis (Fig 1, left). The 
patient refused femoropopliteal reconstruction, but improved 
progressively with nonoperative treatment. Her claudication dis- 
tance improved over the next six months. Thereafter, she com- 
plained of pain in the left fifth toe. Examination showed cyanosis 
of that digit. There was improvement in the pulse volume record- 
ings, and the ankle systolic pressure index (ankle systolic pres- 
sure/brachial systolic pressure) had increased from 0.32 to 0.52 
mm Hg since her previous admission. 

Subsequent angiography showed that the previously throm- 
bosed popliteal artery had completely recanalized, although mild 
atherosclerotic changes and a stenotic lesion were still present 
(Fig 1, right). Cyanotic changes in the fifth toe were probably 
secondary to small atherosclerotic emboli. In the subsequent 
two-year follow-up, the cyanosis disappeared and no additional 
problems have developed. 

Case 2.—An 84-year-old diabetic man was admitted with a 
two-week history of sudden onset of a cold left foot and rest pain. 
The patient had normal sinus rhythm, and there was no prior 
history of claudication. A left femoral arteriogram showed throm- 
bosis of a 4- to 5-em segment of the popliteal artery distal to a 
stenotic lesion (Fig 2, left). There was reconstitution of the 
peroneal and posterior tibial arteries. Pulse volume recordings 
showed a flat ankle wave, and ankle systolic pressure was not 
obtainable. The patient was treated nonoperatively, and notable 
improvement occurred over a period of two weeks. Angiography at 
that time showed complete lysis of the clot in the popliteal artery 
(Fig 2, right). Repeated pulse volume recordings revealed a 
pulsatile tracing at the ankle level. The patient was discharged 
with no further therapy. 


COMMENT 


Intermittent claudication is the main initial symptom of 
patients with stenotic or occlusive atherosclerotic lesions of 
the femoropopliteal system. Observation of patients with 
claudication has shown that the conditions of only 10% to 
15% of these patients, if untreated, will deteriorate until 
limb viability is threatened.’ Worsening of symptoms is 
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Fig 1.—Left, Femoral arteriogram shows occlusion of proximal 10 
cm of popliteal artery distal to stenotic plaque (arrow). Right, 
Arteriogram six months later shows patency of previously 
occluded segment with area of marked narrowing at site corre- 
sponding to distalmost level of earlier thrombosis (arrow). 


caused by the following: luminal thrombosis in the region 
of stenotic plaques; hemorrhage into nonstenotic plaques 
with a sudden increase in stenosis; distal propagation of 
thrombus; and embolization to distal vessels. However, 
more than 8056 of patients either remain stable or improve. 
Improvement in symptoms may be the result of increased 
collateral flow or adaptation of muscles to ischemia. Spon- 
taneous lysis of clots in the arterial tree and recanalization 
may also be important factors. 

Zollinhofer-et al’ described four cases of recanalization 
of coronary arteries, and lysis of emboli in the renal and 
popliteal arteries has also been reported.** Naturally 
occurring fibrinolysis occurs by conversion of plasminogen 
to plasmin. This conversion is catalyzed by the presence in 
blood of activators that are probably released from vascu- 
lar endothelial cells? A number of stimuli, including 





"HE E 
Fig 2.—Left, Femoral arteriogram shows occlusion of distal poplit- 
eal artery. Thrombosis extends into tibioperoneal trunk and 
anterior tibial artery. Note plaque in popliteal artery proximal to 
thrombosis (arrow). Right, Arteriogram two weeks later shows 
complete resolution of thrombus in popliteal artery and marked 
resolution of thrombus in tibioperoneal trunk and anterior tibial 
artery. 





ischemia, may enhance the release of such activators.’ 
Hegt has shown that the quantity of endothelial fibrinoly- 
sins may be inversely proportional to the number of 
smooth-muscle cells present in the vessel wall; This may 
explain the higher level of fibrinolysin activity in the vein 
walls, since they have a smaller smooth-muscle cell popula- 
tion than arteries. Although recanalization is commonly 
known to occur in veins and pulmonary arteries, similar 
phenomena have infrequently been described in systemic 
arteries. 

In our two patients, resolution of thrombus documented 
by angiography was accompanied by subjective improve- 
ment, as well as improved pulse volume recordings and 
ankle systolic pressures. 


Henry Haimovici, MD, gave us permission to report case 2. 
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A Simple Technique for Verification 
of the Competence of 
Gastrointestinal Anastomoses With 
the Circular Stapling Device 


To the Editor.—The use of the circular 
stapling device is increasing for per- 
formance of end-to-end anastomoses 
throughout the gastrointestinal tract. 
With one firing, the instrument cre- 
ates a circular inverting anastomosis 
held by a double staggered row of 
stainless steel wire staples.’ 

After intestinal continuity has been 
established, it is important to verify 
the integrity of the anastomotic site. 
This may be difficult to do in low 
anterior resections or total gastrec- 
tomies, since the posterior part of the 
bowel is not available for visual 
inspection. It is recommended that the 
two rings of tissue (“doughnuts”) that 
are brought out by the cartridge of the 
instrument be inspected. Integrity of 
the two doughnuts guarantees that 
the staples have gone through the 
bowel walls of both ends. However, 
accidental tearing of the doughnuts 
when they are removed from the car- 
tridge may cause concern as to the 
water-tightness of the anastomosis. 
We therefore developed a simple 
method to verify the integrity of the 
anastomosis. 

After completion of the anastomo- 
sis, a No. 26 Foley catheter is intro- 
duced through the anus and the bal- 
loon is inflated with 20 cc of air. The 
catheter is pulled back tightly against 
the anus to prevent outward leakage. 
The assisting surgeon clamps the bow- 
el 10 em proximally to the anastomo- 
sis, and a solution of 50 mL of povi- 
done-iodine (Betadine) is injected by 
the surgeon through the lumen of the 
Foley catheter (Fig 1). The absence of 
leaks is easily demonstrated by the 
lack of seepage of solution. This drug 
is preferred because of its antiseptic 
properties.’ 

After the anastomosis is completed, 
the nasogastric tube is placed a few 
centimeters proximal to the anasto- 
mosis. A solution of 100 mL of normal 
saline solution stained with a few 
drops of methylene blue is injected by 
the anesthesiologist, while the sur- 
geon clamps the bowel 15 cm distal to 
the anastomosis (Fig 2). Lack of seep- 
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Fig 1.—Injection of povidone-iodine solu- 
tion through balloon-inflated Foley cathe- 
ter, while assisting surgeon clamps bowel 
with fingers. 


Fig 2.—Injection of saline solution stained 
with methylene blue by anesthetist while 
the surgeon clamps bowel distal to anasto- 
mosis. 
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age of the methylene blue solution 
again confirms integrity of the anas- 
tomosis. 

We used this procedure in ten ante- 
rior resections and 11 total gastrec- 
tomies. Integrity was established by 
this technique in all 21 cases, and 
confirmed by the lack of clinical evi- 
dence of leakage in the postoperative 
period. 

MosHE ENGELBERG, MD 
RAPHAEL REISS, MD 
Kfar Saba, Israel 
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Phantom Breast Sensations 


To the Editor.-Articles and press 
reports have emphasized the signifi- 
cance of phantom sensations of the 
breast and nipple after excision.’ The 
rarity of any spontaneous mention of 
this complication puzzled us. A patient 
who had had a modified radical mas- 
tectomy for breast cancer asked a 
sequential sample of our patients 
whether they had such sensations. Of 
40 patients, only 13 described some 
feeling that the breast or nipple was 
still present at one time or another. 
Neither age, operation, or interval 
between operation and the inquiry 
seemed critical. One patient recalled 
that she had some phantom breast 
sensations in the first year after sur- 
gery, but none afterwards. Another 
patient reported that twice a year (for 
nine years) when she wakes up and 
"feels particularly good," she has the 
sensation that the breast is still there. 
However, she immediately "scolds 
herself for being silly." Two patients 
reported some feeling in the absent 
nipple or a slight pain. One young 
patient stated that she has a sensation 
like "they are making an incision." In 
no instance did the patients indicate 
that phantom breast sensations were 
a serious or significant problem. 

Once the women gave a negative 
response to the initial casual inquiry 
about phantom breast sensations 
more specific questioning was pur- 
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sued, but 70% of the patients still 
denied any such feelings. It is doubt- 
ful that phantom breast sensations 
should influence the choice of therapy 
Or the specific surgical technique used 
for breast cancer. 

GEORGE E. MoonE, MD 

DOROTHY STAYTON 


Denver 
1. Jamison K, Wellisch DK, Katz RL, et al: 
Phantom breast syndrome. Arch Surg 
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Method for Reintroduction 
of Swan-Ganz Catheter 


To the Editor.-Modern critical care 
medicine depends extensively on inva- 
sive monitoring techniques to provide 
timely information about the rapidly 
fluctuating physiologic environment 
of the seriously ill or injured patient. 
The Swan-Ganz pulmonary artery 
catheter, in particular, provides data 
that are difficult to gather by other 
means. Unfortunately, catheter mal- 
function due to clotting, balloon rup- 
ture, environmental misadventure, 
ete, frequently confronts the critical 
care staff. 

Early in the course of a major ill- 
ness, vascular access is often relative- 
ly easily obtained. As a patient 
becomes a long-term resident of the 
critical care unit, entry into the 
venous circulation becomes more dif- 
fieult. Some patients, notably those 
who are elderly and obese, pose a 
challenge to venous catheterization 
from the time of admission. 

At our institution, the infection rate 
for indwelling monitors, especially 
central venous catheters and intra- 
cranial pressure monitors, is relatively 
low, but rises exponentially after 72 
hours. Most catheter-induced infec- 
tions can be prevented or aborted by 
simply changing the catheter, and, 
as part of the Maryland Institute 
for Emergency Medical Services' 
MIEMS) infection control protocol, 
these changes routinely include use of 
à fresh access site to cireumvent the 
possibility of catheter tract infections. 
Unless there is clear evidence of cath- 
ter-induced sepsis, however, there is 
10 absolute contraindication to place- 
nent of a new catheter through the 
'Stablished route.' We are occasional- 
y faced with the necessity of replac- 
ng a pulmonary artery catheter in a 
atient with seriously limited vascular 
intry, and we have found it necessary 
o develop an alternative method for 
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Technique for reintroduction of Swan- 
Ganz catheter. Top, Old catheter is partial- 
ly withdrawn, clamped, and divided. Cen- 
ter, Sterile introducer sleeve is passed 
over old catheter. Bottom, Pulmonary 
artery monitor is reconnected. 





changing a Swan-Ganz catheter in 
situ without posing a serious threat to 
the patient. Blewitt et al* reported a 
method of changing a subclavian vein 
catheter over a Seldinger flexible wire 
guide. Unfortunately, the internal 
diameter of the Swan-Ganz catheter 
used at the MIEMS is too small to 
permit this technique. On several 
occasions, we have successfully rein- 
troduced pulmonary artery catheters 
using an external introducer sleeve 
without complication. 

The skin is swabbed with acetone 
and both the skin and catheter are 
cleaned with povidone-iodine solution, 
which is permitted to dry while the 
area is isolated with sterile d'sposable 
drapes. The length of catheter and its 
connecting tubing not required for the 
catheter change is also covered by 
sterile drapes. The end of tke Swan- 
Ganz catheter is then straightened by 
withdrawing the catheter zbout 10 
cm.’ This reduces the length of cathe- 
ter that must be controlled during the 
change and also reduces the amount of 
potentially contaminated catheter one 
must work with? The Swan-Ganz 
catheter is then clamped with a 
hemostat about 25 cm from the skin 
and divided distal to the clamp (Fig- 
ure, top). Particular care must be tak- 
en during the next step to prevent 
catheter embolization, althcugh we 
have not experienced that complica- 
tion. A sterile introducer sleeve is 
passed over the old catheter (Figure, 
center) The new pulmonary artery 
monitor is then placed in the usual 
manner (Figure, bottom). The Cordis 
Catheter Sheath Introducer System 
offers the convenience of an indwell- 
ing sleeve at the expense of a some- 
what higher unit cost.* 

In the seriously compromised pa- 
tient, this method is fast, safe, and 
easy, and assures correct placement of 
a new Swan-Ganz catheter. 

SHELDON BROTMAN, MD 
CHARLES E. WiLES III, MD 
R. ADAMS CowLEv, MD 
Baltimore 


l. Ryan JS Jr, Abel RM, Abbott WM, et al: 
Catheter complications in total parenteral nutri- 
tion. N Engl J Med 1974;290:757-761. 

2. Blewitt JH Jr, Kyger ER, Patterson LT: 
Subclavian vein catheter replacement without 
venipuncture. Arch Surg 1974;108:241. 

3. Skin B, Agella RJ, McAslan TC: Pitfalls of 
Swan-Ganz catheterization. Crit Care Med 
1977;5:125-127. 

4, Turnbull AD, Carlon G, Makowsky M, et al: 
Multipurpose central vein access using the Cordis 
Sheath Introducer System. Crit Care Med 
1977;5:30. 
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Books 


Tumors of the Ovary and Maldeveloped Gonads, 
by Robert E. Scully, 413 pp, 383 illus, $16, Wash- 
ington, DC, Armed Forces Institute of Patholo- 
gy, 1979. 


The pathologist is responsible for 
making the "final diagnosis." When 
pathologists disagree, however, what 
does the bewildered clinician do? The 
Atlas of Tumor Pathology fascicles, 
published with the assistance of the 
Armed Forces Institute of Pathology, 
Washington, DC, have been a useful 
guide for pathologists and have helped 
to produce standard diagnostic classi- 
fications and terminology. 

Dr Arthur Hertig’s original edition 
on tumors of the ovary, written with 
Hazel Gore, was superb and would be 
hard to compete with, but new materi- 
al and tumor classifications that have 
come to light in the years since that 
work was published are all included in 
the second series fascicle produced by 
Dr Robert E. Scully. 

In producing a new fascicle on ovar- 
ian and dysgenetic gonadal tumors, 
Dr Scully undertook a formidable 
assignment. Tumors of the ovary 
present more varied histologic types 
than are found in any other organ in 
the body. This includes a wide variety 
of cystic and solid epithelial (or meso- 
thelial) neoplasms, which may be 
benign, “borderline,” or malignant. 
The frequency of metastatic disease 
in the ovary and the uncertainty about 
the site of origin in cases of general- 
ized abdominal carcinomatosis or in 
patients with uterine, breast, or bowel 
involvement are well covered. Particu- 
larly outstanding are the descriptions 
and photographs of tumors of sex- 
cord, stromal, or germ-cell origin, 
including teratomas (which essential- 
ly include any type of adult or 
embryonal tissue). 

The gross and microscopic pictures 
both in color and black and white are 
numerous, well chosen, and superb. 
Some electron microscopy  photo- 
graphs are also included. In addition 
to pathologic descriptions, the text 
contains a concise summary of some 
of the clinical aspects, including endo- 
crine observations, roentgenograms, 
clinical findings, frequency and age 
distribution, and prognosis. 
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As the introductory editors’ note 
points out, this second series is not 
intended as a second edition of the 
first Atlas, but its purpose remains 
the same in setting standards of diag- 
nosis and terminology. This fascicle 
ranks among the best of the second 
series and does a good job in helping 
the diagnostic pathologist. Robert 
Scully is a modest, unassuming man. 
With publications of this caliber he 
has no reason to be. 

JOHN MCLEAN Morris, MD 
New Haven, Conn 


Surgical Sepsis, by Colin J. L. Strachan and 
Richard Wise, 153 pp, $25, New York, Grune & 
Stratton Ine, 1979. 

Infection in surgery has not been a 
popular subject, as surgeons are reluc- 
tant to admit that any of their 
patients have had septic complica- 
tions. As a result, the problem of 
postoperative sepsis has continually 
been underestimated. Progress in 
studying the means to prevent postop- 
erative sepsis has come very slowly, 
and intensive study has only become 
respectable over the last decade. 

In this compact volume, Messrs 
Strachan and Wise have presented the 
findings compiled in a symposium on 
abdominal wound sepsis. The design 
of this symposium was to provide a 
platform for the review and discussion 
of methods currently in vogue. The 
participants in this symposium were 
chosen for their recent contributions 
that have advanced our understand- 
ing of the variety of factors involved 
in wound sepsis. 

Most discussions state and most 
surgeons understand that the risk of 
infection is related to the virulence of 
the organism and to the resistance of 
the patient. This concept is entirely 
too basic and ignores such important 
factors as (1) the size of the bacterial 
inoculum, (2) the mix of organisms 
involved, (3) the presence of foreign 
material in the wound, and (4) differ- 
ent resistance capability in various 
tissues. Examples of this last variable 
include the ease with which the adi- 
pose tissue becomes infected and the 


considerable resistance encountered 
in creating an infection in a laceration 
of the lip. 

The format for this symposium 
included the review of most of the 
achievements over the last ten years. 
This resulted in a very lively discus- 
sion of the problem of abdominal 
wound sepsis. The need for such sym- 
posia is demonstrated by the discus- 
sion of the most common cause of 
abdominal sepsis, appendicitis. The 
discussion of this topic resulted in a 
very lively debate and ended without 
a consensus view of this subject. 

Since the escalation of health care 
costs during the past few decades 
have become essentially uncontrolled, 
any program that offers a reasonable 
prospect for reduction of the total 
expenditure per patient and yet 
improves the quality of patient care 
should be enthusiastically supported. 
Postoperative infection in one patient 
has been estimated to increase the 
cost of the hospitalization between 
$1,250 and $10,000. Even these figures 
fail to reflect the total loss created by 
such a complication, which includes 
the price for prolonged incapacitation 
of the patient, additional discomfort 
and treatment to the patient, as well 
as a recognized increase in mortality 
created by sepsis. 

This book will challenge the reader 
to arrive at two basic points. First, 
there must be an intense pursuit for a 
means to control postoperative infec- 
tion. Second, several of these means 
already exist with a wide scope of 
involvement. These two points com- 
bined with the research, discussion, 
and information contained in this 
book, the serious student of surgery 
will be well armed and stimulated to 
begin his own studies against surgical 
sepsis. At least he will be better able 
to form his own preferences and con- 
clusions on the subject of wound sep- 
sis. As J. M. Charcot wrote in De 
expectation en médecine (1857), "Dis- 
ease is very old and nothing about it 
has changed. It is we who change as 
we learn to recognize what was for- 
merly imperceptible.” 

CARL H. ALMOND, MD 
Columbia, SC 
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Calendar of Events 


1981 


April 


American Burn Association, April 1-4, Sheraton 
Washington Hotel, Washington, DC. Contact 
Dr P William Curreri, New York Hospital/ 
Cornell Medical Center, 525 E 68th St, New 
York, NY 10021. 

American Association of Neurological Sur- 
geons, April 5-9, Boston Sheraton Hotel, Bos- 
ton. Contact AANS 625 N Michigan Ave, Suite 
1519, Chicago, IL 60611. 

American Surgical Association, April 22-24, 
Hyatt Regency Hotel, Chicago. Contact Dr W 
Gerald Austen, 32 Fruit St, Boston, MA 
02114. 

American Fracture Association, April 26-29, 
Hyatt Regency Hotel, Indianapolis. Contact 
Barbara Hehority, Executive Secretary, PO 
Box 668, Bloomington, IL 61701. 

International Microsurgical Society, 6th interna- 
tional congress, April 28-May 1, 1981, Sydney 
Opera House, Sydney, Australia. For informa- 
tion, contact International Microsurgical Soci- 
ety, PO Box 22582, San Diego, CA 92122. 

American College of Obstetricians and Gyneco- 
logists, April 22-30, Las Vegas Hilton Hotel, 
Las Vegas. Contact the executive director, W. 
H. Pearse, MD, 1 E Wacker Dr, Suite 2700, 
Chicago, IL 60601. 

Gary P. Wratten Symposium, Brooke Army Med- 
ical Center at San Antonio, April 29-May 1, El 
Tropicano Hotel, San Antonio, Tex. Contact 
Col Daniel Rosenthal, MC, Chief of General 
Surgery Service, Brooke Army Medical Center, 
Fort Sam Houston, TX 78234. 

American Pediatric Surgical Association, April 
29-May 2, Innisbrook, Tarpon Springs, Fla. 
Contact the secretary, R. J. Touloukian, MD, 
333 Cedar St, New Haven, CT 06510. 


May 


Southwestern Surgical Congress, May 4-7, Del 
Monte Hyatt Hotel, Monterey, Calif. Contact 
the secretary-treasurer, J. A. Barney, MD, 708 
Physicians & Surgeons Bldg, Oklahoma City, 
OK 73103. 

American Society for Artificial Internal Organs, 
May 6-8, Disneyland, Anaheim, Calif. Contact 
the executive director, K. K. Burke, PO Box 
777, Boca Raton, FL 33432. 

American Association of Plastic Surgeons, May 
10-13, Williamsburg, Va. Contact the secreta- 
ry, J. E. Bennett, MD, Emerson 235, 1100 W 
Michigan, Indianapolis, IN 46223. 

The Society of Neurological Surgeons, May 
10-13, Chicago. Contact Dr W Kemp Clark, 
Secretary, Society of Neurological Surgeons, 
5323 Harry Hines Blvd, Dallas, TX 75235. 

American Urological Association, May 10-14, 
Sheraton Boston Hotel, Boston. Contact AUA 
Office of Education, PO Box 1129, Aspen, CO 
81611. 


488 Arch Surg—Vol 116, April 1981 


American Association for Thoracic Surgery, 
May 11-13, Hilton Hotel, Washington, DC. 
Contact the executive secretary, W. T. Ma- 
loney, MD, 6 Beacon St, Suite 620, Boston, MA 
02108. 

American Laryngological, Rhinological and 
Otological Society, May 12-14, Vancouver, 
BC, Canada. Contact the executive secretary, 
W. Tible, MD, c/o A. R. Holm, 2954 Dorman 
Rd, Broomall, PA 19008. 


June 


International Academy of Chest Physicians and 
Surgeons, Fourth European Congress on Dis- 
eases of the Chest, June 1-4, 1981, Thessalon- 
iki, Greece. For information, contact IV Euro- 
pean Congress on Diseases of the Chest, PO 
Box 1016, Thessaloniki, Greece. 

Fourth Annual Conference on Shock, sponsored 
by the Shock Society, June 4-6, San Marco 
Island, Fia. Contact Sherwood M. Reichard, 
PhD, Medical College of Georgia, Augusta, GA 
30912. 

North American Transplant Coordinators Or- 
ganization, annual conference, June 7-9, 
Ambassador West Hotel, Chicago. Contact 
Julie Hall, MT, Transplant Coordinator, UCSD 
Medical Center, University Hospital, H-745, 
225 Dickinson St, San Diego, CA 92103. 

American Society of Colon and Rectal Sur- 
geons, June 7-11, Broadmoor, Colorado 
Springs, Colo. Contact the administrative 
secretary, H. Gibson, 615 Griswold, Suite 516, 
Detroit, MI 48226. 

International Cardiovascular Society, North 
American Chapter, June 11-13, Hyatt Regency 
Hotel, Dallas. Contact the secretary, W. J. Fry, 
MD, UT Health Science Center, 5323 Harry 
Hines Blvd, Dallas, TX 75235. 

Society for Vascular Surgery, June 11-13, Hyatt 
Regency Hotel, Dallas. Contact the secretary, 
W. Moore, MD, Department of Surgery, UCLA 
Medical Center, Los Angeles, CA 90024. 

Association of Surgeons of South East Asia 
General Scientific Meeting, June 18-20, Hotel 
Sari Pacific, Jakarta, Indonesia. Contact Prof 
Raden Sjamsuhidajat, 6 Salemba Raya, PO 
Box 487, Jakarta, Indonesia. 


July 


First International Symposium on Minimal Inva- 
sive Cancer, July 1-4, Graz, Austria. Contact 
Interconvention, PO Box 105, A-1014, Vienna, 
Austria. 


September 


Multidisciplinary Seminar on Spina Bifida, Sept 
24-26, Children's Memorial Hospital, Chicago. 
Topics in orthopedics, neurosurgery, urology, 
and pediatrics. Contact David G. McLone, MD, 
Children s Memorial Hospital, 2300 Children's 
Plaza, Chicago, IL 60614. 


Calendar of Events 


INDEX TO ADVERTISERS 


A 


American Cystoscope Makers, 
Po eso cientos es ER 438-439 


Bristol Laboratories 
Burroughs Wellcome Co. .................... 377 


D 


PMOL TRC." Kiisi NEED 426-427 


Eaton Laboratories 


Johnson & Johnson 379, 408, 


422, 454-455 


K 


Knoll Pharmaceutical 


Company 402-404 


Lilly, Eli, & Co. ........... 432-434, 446-448 


M 


McNeil Laboratories 389-392, 
3rd Cover 
Mead Johnson Pharmaceutical 

Div. ess dept a viai eorer IM M pey 4th Cover 


Merck Sharp & Dohme 396-398 


Roche Laboratories 2nd Cover-374 


While every precaution is taken to ensure accuracy, 
we cannot (uero against the possibility of an 
occasional change or omission in the preparation of 
this index. 











OSTO *:ATIV- AIN 
After parenteral narcotics... 





maximum oral potency 


The principal analgesic ingredient, oxy- 
codone, is a semisynthetic narcotic with 
multiple actions qualitatively similar to 
those of morphine. The analgesic effect 
of oxycodone begins within 10 to 15 min- 
utes after oral administration, peaks at 
45 minutes and persists for 3 to 6 hours.* 
Acetaminophen, a non-narcotic analge- 
sic, complements the pain relief pro- 
vided by oxycodone. 


Summary of Prescribing Information 
Contraindications: Hypersensitivity to oxycodone or 
acetaminophen 


Warnings: Drug dependence: Oxycodone can pro- 
duce drug dependence of the morphine type and 
may be abused. Psychic dependence, physical 
dependence and tolerance may develop upon 
repeated administration, prescribe and administer 
with same caution appropriate to other oral narcotic- 
containing medications. Subject to the Federal Con- 
trolled Substances Act. 

Usage in ambulatory patients: Caution patients that 
oxycodone may impair mental and/or physical abili- 
ties required for performance of potentially hazardous 
tasks such as driving a car or operating machinery. 
Interaction with other Central Nervous System 
depressants. Patients receiving other narcotic anal- 
gesics, general anesthetics, phenothiazines, other 
tranquilizers, sedative-hypnotics or other CNS 
depressants (including alcohol) with TYLOX capsules 
may exhibit additive CNS depression. When such 
combined therapy is contemplated, the dose of one 
or both agents should be reduced. 

Usage in pregnancy: Safe use not established. 
Should not be used in pregnant women unless 
potential benefits outweigh possible hazards. 

Usage in children: Should not be administered to 
children. 


Precautions: Head injury and increased intracranial 
pressure: The respiratory depressant effects of nar- 
cotics and their capacity to elevate cerebrospinal fluid 
pressure may be markedly exaggerated in the pres- 
ence of head injury, other intracranial lesions or a 
pre-existing increase in intracranial pressure. Fur- 
thermore, narcotics produce adverse reactions which 
may obscure the Clinical course of patients with head 
injuries. 

Acute abdominal! conditions: TYLOX capsules or 
other narcotics may obscure the diagnosis or clinical 
course of acute abdominal conditions. 

Special risk patients: Administer with caution to cer- 
tain patients such as the elderly or debilitated, and 
those with severe impairment of hepatic or renal 
function, hypothyroidism, Addison's disease, and 
prostatic hypertrophy or urethral stricture. 


Adverse Reactions: Mos! frequent: Lightheaded- 
ness, dizziness, sedation, nausea and vomiting; more 
prominent in ambulatory than non-ambulatory 
patients; some of these reactions may be alleviated if 
the patient lies down. Others: euphoria, dysphoria, 
constipation. skin rash and pruritus 


Dosage and Administration: Dosage should be 
adjustec according to severity of pain and response 
of the patient. It may occasionally be necessary to 
exceed the usual dosage recommended below in 
cases of more severe pain or in those patients who 
have become tolerant to the analgesic effect of nar- 
cotics. TYLOX capsules are ge orally. Usual adult 
dose is one capsule every 6 hours as needed for 
pain. 


Drug Interactions: CNS depressant effects may be 
additive with that of other CNS depressants. See 
Warnings. 

Caution: Federal law prohibits dispensing without 
prescription 

For information on symptoms/treatment of over- 
dosage, see full prescribing information. 

Full directions for use should be read before adminis- 
tering or prescribing. 


*Halpern LM. Bonica JJ: Analgesics, in Modell W (ed): 
Drugs of Choice 1978-1979. St Louis, CV Mosby, 1978, 
p 225. 
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An oxycodone analgesic 
combination without APC 


TYLOX 


CAPSULES 


oxycodone HCI* 4.5 mg, 
oxycodone terephthalate* 0.38 mg, 
acetaminophen 500 mg 
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*Warning: May be habit forming. 
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UNPARALLELED PROOF 
OF NIGHT-LONG EFFICACY 


ONLY 
DALMANE c 
flurazeoam HCI/Roche 

IS SIGNIFICANTLY EFFECTIVE 


AGAINST THE MAJOR FORMS 
OF INSOMNIA 
ITH NO WORSENING OF 
EP ON DISCONTINUATION 


Because subjective reports of insomnia and subsequent experience with 
sleep medication do not adequately substantiate either the validity of 

the complaints or the efficacy of medication, the sleep laboratory has 
become a valuable tool to do both. It is here that Dalmane has been objec- 
tively tested and proven effective. 


Patients with objectively validated insomnia—difficulty in falling asleep, 
staying asleep, or both—received Dalmane 30 mg for up to 28 consecutive 
nights with no increase in dosage and no significant decrease in efficacy. 
And, upon discontinuation of Dalmane, there was no worsening of sleep 
past baseline levels on any parameter. '-3 


Since insomnia is often transient, therapy for as long as 4 weeks should be 
given only after careful assessment of patient need with special attention 
to periodic blood counts and liver and kidney function tests. 


Advise patients who ingest alcoholic beverages or other CNS depressants 


: doing so while on Dalmane therapy. 


Pdllibnts should also be cautioned against engaging in hazardous occupa- 
tios requiring mental alertness, such as operating machinery or driving 
a motor vehicle after ingesting the drug. 








AWAKENING 
er a /to8 hour sleep, 
average‘ 


m. 
Please see summary of product information on the following page. 





THE STANDARD FOR 
HYPNOTIC EFFICACY 
WITH IMPORTANT ADDED BENEFITS 


e Well tolerated^ 


. € Does not significantly influence the results of many 
commonly ordered laboratory tests, including tri- 
glycerides, uric acid, glucose, SGOT, alkaline phos- 
phatase and total proteins (See adverse reactions 
section of complete product information.) 


e Compatible with chronic warfarin therapy; no unac- 
ceptable fluctuation in prothrombin time reported’.8 


UNLIKE NONSPECIFIC 
MEDICATIONS USED 
FOR SLEEP 


Tricyclic antidepressants 

—which are not sleep specific,’ yet are 
sometimes used in nondepressed 
patients for sleep 

—which can cause transient insomnia 
in the elderly? 

—which can require careful monitoring 
in cardiovascular patients? 

-which have strong anticholinergic 
effects'? 

Antihistamines 

—which are not reliable sleep-inducing 
agents" 

-which may produce stimulation 
instead" 

—which have anticholinergic effects" 

Major tranquilizers 

—whose side effects may be trouble- 
some for nonpsychotic patients 

—where tolerance for sedation 
appears rapidly"? 

Dalmane (flurazepam HCI/Roche) 

does not cause worsening of sleep 

beyond baseline levels upon 

discontinuation." 
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EFFECTIVE ALL NIGHT 
SLEEP-SPECIFIC 


DALMANE c 


flurazeoam HCI/Roche 


One 15-mg capsule h.s.-recommended initial dosage 
for elderly or debilitated patients. 

One 30-mg capsule h.s.-usual adult dosage 

(15 mg may suffice in some patients). 


Before prescribing, please consult complete product informa- 
tion, a summary of which follows: 

Indications: Effective in all types of insomnia characterized by 
difficulty in falling asleep, frequent nocturnal awakenings and/or 
early morning awakening; in patients with recurring insomnia or 
poor sleeping habits; in acute or chronic medical situations requiring 
restful sleep. Objective sleep laboratory data have shown effective- 
ness for at least 28 consecutive nights of administration. Since 
insomnia is often transient and intermittent, prolonged administra- 
tion is generally not necessary or recommended. 
Contraindications: Known hypersensitivity to flurazepam HCI. 
Warnings: Caution patients about possible combined effects with 
alcohol and other CNS depressants. Caution against hazardous 
occupations requiring complete mental alertness (e.g., operating 
machinery, driving). 

Usage in Pregnancy: 
Several studies of minor 
tranquilizers (chlordiaze- 
poxide, diazepam, and 
meprobamate) suggest 
increased risk of congeni- 
tal malformations during 
the first trimester of preg- 
nancy. Dalmane (fluraze- 
pam HClI/Roche), a benzo- 
diazepine, has not been 
studied adequately to 
determine whether it may 
be associated with such 

an increased risk. Because 
use of these drugs is 

rarely a matter of urgency, 
their use during this period 
should almost always be 
avoided. Consider possi- 
bility of pregnancy when 
instituting therapy; advise 
patients to discuss therapy 
if they intend to or do 
become pregnant. 


Not recommended for use in 
persons under 15 years of age. 
Though physical and psychological 
dependence have not been report- 
ed on recommended doses, use 
caution in administering to addic- 
tion-prone individuals or those 

who might increase dosage. 
Precautions: In elderly and debili- 
tated patients, it is recommended 
that the dosage be limited to 15 mg 
to reduce risk of oversedation, diz- 
ziness, confusion and/or ataxia. Con- 
sider potential additive effects with 
other hypnotics or CNS depres- 
sants. Employ usual precautions 

in patients who are severely de- 
pressed, or with latent depression 
or suicidal tendencies, or with 
impaired renal or hepatic function. Periodic blood counts and liver 
and kidney function tests are advised during repeated therapy. 
Adverse Reactions: Dizziness, drowsiness, lightheadedness, stag- 
gering, ataxia and falling have occurred, particularly in elderly or de- 
bilitated patients. Severe sedation, lethargy, disorientation and coma, 
probably indicative of drug intolerance or overdosage, have been 
reported. Also reported: headache, heartburn, upset stomach, nausea, 
vomiting, diarrhea, constipation, GI pain, nervousness, talkativeness, 
apprehension, irritability, weakness, palpitations, chest pains, body 
and joint pains and GU complaints. There have also been rare 
occurrences of leukopenia, granulocytopenia, sweating, flushes, dif- 
ficulty in focusing, blurred vision, burning eyes, faintness, hypoten- 
sion, shortness of breath, pruritus, skin rash, dry mouth, bitter taste, 
excessive salivation, anorexia, euphoria, depression, slurred speech, 
confusion, restlessness, hallucinations, paradoxical reactions, e.g., 
excitement, stimulation and hyperactivity, and elevated SGOT, 
SGPT, total and direct bilirubins and alkaline phosphatase. 

Dosage: Individualize for maximum beneficial effect. 

Adults: 30 mg usual dosage; 15 mg may suffice in some patients. 
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response is determined. 
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Fifteen years of 
femoro-popliteal surgery: 


a statistical analysis of 132 papers, | 
4,809 procedures. — 


Except tor the introductory and 
closing comments, the material 
presented here is derived 
entirely from papers published 
and/or delivered by independent 
surgeons. As such, it does not 
necessarily represent the views of 
W.L. Gore & Associates, Inc. 

The following report is a 
synopsis of Gore Technical Note 
#175, prepared by Shanti Mehta, 
a highly qualified statistician that 
we are fortunate to have on our 
staff. It is a statistical summary of 
the results of femoro-popliteal 
bypass surgery published and/or 
presented from 1965 to 1979 
(updated April 8, 1980). 

You may obtain a copy of 
the full report by using the coupon 
in this advertisement. In fact, 
we urge you to do so. It is the most 
concise, yet complete, survey 
and analysis of the literature that 
we know of. 





A typical patient had: 

a) 6096-8096 chance of being 
a male 

b) 40%-50% chance of being 70 
years of age or older with mean 
age of about 65 years or more 

c) 20%-40% chance of being 
a diabetic 

d) A high probability of being 
a smoker, hypertensive, and 
suffering from heart disease 

e) Clear evidence of athero- 
sclerosis with about 45% 
chance of having 0 to 1 vessel 
run-off in a lower extremity 

f) Claudication of 150 to 250 
yards or rest pain interfering 
with sleep and/or necrosis 
ind finally, he or she was 

g) Likely to die with probability 
of 3096-5096 within five years 
or between 6096-8096 within 
ten years depending upon the 
presenting indications for 


surgery. 


N 


80 


60 


Percent Cumulative Patency 


Femoro-Popliteal Bypass Surgery 


Averages of Published Data, 1965-79 


Saphenous Vein (2572) 


Dardik Umbilical Vein (702) 
Sa GORE-TEX * Vascular Graft (664) 


Dacron® (713) mostly AK 


Bovine (158) mostly AK 





Years Since Implant 


Note: Large numbers included in the study for vein, umbilical vein, GORE-TEX® Vascular 
Graft, and DACRON graft render the standard errors of estimate of cumulative patencies less 
than or equal to 2%. Care should be taken in use of data for the later years because of the declining 


number of reported cases. 





Synopsis 
of findings 


Results of femoro-popliteal 
bypass surgery using autogenous 
saphenous veins, DACRON 
prostheses, Bovine heterografts, 
GORE-TEX vascular grafts, and 
DARDIK Umbilical Vein Grafts 
published or presented during 1965 
to 1979 are summarized and 
discussed. Briefly, the main find- 
ings are: 

1. A good autogenous saphenous 
vein gives the best results. 
Patencies exceeding 60% are 
achievable at five years for 
femoro-popliteal bypass 
surgery, depending on case 
selection and other variables. 

2. For femoro-tibial/peroneal 
bypass surgery, autogenous 
saphenous veins have been 
reported to give, on the aver- 
age, 48% patency at five years. 

3. Results for limb salvage 
cases are about 10% lower than 


those for claudication cases. 

4. In 2596-3096 of the cases, 

a good saphenous vein is not 

available. An inadequate 

saphenous vein has one 

or more of the following 

properties: 

a) It is less than 4mm in 
internal diameter at any 
point along its length. 

b) It may be previously 
stripped. 

c) It may be variceal, phlebitic, 
or may be damaged during 
removal. 

d) It may have inappropriate 
branching or division and, 
hence, may not be long 
enough. 

e) It may have so thick a wall 
that it will not distend. 

5. DACRON and Bovine graft 
results varied widely from one 
surgeon to another. Femoro- 
popliteal procedures with 
these grafts were generally 
confined to above-knee only. 
The overall patency results 


at three years were 5596 for 
DACRON, and 3896 for Bovine 
grafts. 

6. Both DACRON and Bovine 
grafts are perceived generally 
as undesirable grafts for 
femoro-popliteal bypass 
because: 

a) they are believed to give 
extremely poor results 
below-knee and, hence, are 
considered contraindicated 
for below-knee procedures; 

b! the problems of infection 
and aneurysm are con- 
sidered serious in both 
cases; and 

c) good results reported at one 
center could not be repro- 
duced at another center. 

7. Published or presented data 
on GORE-TEX grafts extend 
only up to three years. In a 
population of 6096 limb sal- 
vage and 4096 claudication 
cases, patencies at three years 
are reported to vary from 
5496 to 8096, with an average of 





6596. In the hands of seven 
independent surgeons, who 
have published (or presented) 
their femoro-popliteal results, 
GORE-TEX vascular grafts 
are claimed to be equivalent 
in patency to saphenous vein 
grafts up to three years. 
8. Published clinical results 
on GORE-TEX grafts cite few 
complications and are gener- 
ally appreciative of its ease 
of overall surgical handling. 
9. Dardik Biograft® Umbilical 
Vein Grafts (DACRON mesh 
reinforced) were introduced 
commerciallyin 1979. Encour- 
aging results have been 
published by the manufac- 
turer and by Herbert Dardik, 
M.D. covering 36 months 
experience. His cumulative 
patencies at three years are 
reported to be as good as those 
with saphenous vein grafts. 
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vesci gratis, 
in brief 


GORE-TEX vascular grafts are 
made of expanded, low density 
polytetrafluoroethylene (PTFE), 
reinforced by a strong, fine, open 
film of the same material wrapped 
about the exterior. 

GORE-TEX vascular grafts are 
easy to handle and kink-resistant 
at arterial pressures. They exhibit 
high suture-holding power. 

They are, of course, fully biocom- 
patible. And, unlike knitted 

or woven prostheses, they do not 
require pre-clotting. 

GORE-TEX vascular grafts 
are available in a wide range of 
diameters, up to 24mm. 








W.L. Gore & Associates, Inc. 
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Elkton, MD 21921 
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Free 
fest pack 


You can have your own copy of 
the Mehta study just by using the 
coupon in this advertisement. 

In addition, so that you can 
test the handling and suture- hold- 
ing characteristics of GORE-TEX 
grafts in the most meaningful 
fashion, we'll also be glad to send 
you a test kit. This kit, not intended 
for actual surgery, includes a 
short length of GORE-TEX graft 
anda 6-0 double-armed suture. Just 
check the appropriate box. 








study. 


tate 


O Please send mea copy of the Mehta 


D Please send me your GORE-TEX 
vascular graft test kit. 


O Please have your representative 
call for an appointment. 


* Registered trademark of W.L. Gore & Associates, Inc. 
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Contamination during surgical procedures such 
as cholecystectomy, hemorrhoidectomy, 
exploratory laparotomy and prostatectomy is 
frequently unavoidable. In such cases, the ideal 
hemostatic agent is one that not only controls 
small vessel bleeding, but does not enhance or 
provide a site for bacterial growth.* 

SURGICEL Absorbable Hemostat provided 
bactericidal action in in vitro studies" ^* and did 
not tend to enhance experimental infection in 
animals.” Other commonly used hemostatic 
agents such as absorbable gelatin sponge, 
topical thrombin and microfibrillar collagen 
actually enhanced bacterial growth. *?:*:$ 

There is one... and only one SURGICEL 
Absorbable Hemostat. 


Composite results showing growth of 10 species 
of aerobic and anaerobic pathogenic bacteria 
after 24 hours? 


10° $ 
I 


NUMBER OF VIABLE UNITS FROM 
CONCENTRATED INOCULUM AFTER 24 HOURS 


NO GROWTH 





UNOXIDIZED SURGICEL ABSORBABLE TOPICAL 
REGENERATED GELATIN THROMBIN 

CELLULOSE SPONGE 

KNIT FABRIC 


*Clinical significance of these animal or ir vitro data has yet to 
be determined. Although SURGICEL is bactericidal against a 
wide range of pathogenic microorganisms. it is not intended as a 
substitute for systemically administered therapeutic or prophy- 
lactic antimicrobial agents to control or prevent postoperative 
infections. Closing SURGICEL in a contaminated wound with- 
out drainage may lead to complications and should be avoided. 


Please see prescribing information on following page. 


SURGICEL 


Absorbable Hemostat 
(oxidized regenerated cellulose) 


To request further product information — in the 
Continental U.S., call toll free: 800/63:-3190 
(except in New Jersey, call 800/652-2326). 
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SURGICEL 
Absorbable Hemostat 
(oxidized regenerated cellulose) 


Promotes rapid hemostasis 


Does not enhance bacterial growth* 


Completely and quickly absorbed 
(7 to 14 days postoperatively) — 
with virtually no tissue irritation. 


Soft, knitted fabric conforms to 
irregular bleeding surface. 


Convenient PATIENT-READY® 
package opens easily. 


SURGICEL is available in the 
following sizes: 


SIZE CODE # 


2 in. X 14 in. (24 units/case) 195] 
4in. X 8 in. (24 units/case) 1952 
2in. X 3 in. (24 units/case) 1953 
lin. X 2 in. (24 units/case) 1955 


*Clinical significance of these animal or in vitro 
data has yet to be determined. 


FOR SURGICAL USE 


ACTIONS: The way SURGICEL Absorbable Hemostat ac- 
celerates clotting is not completely understood, but it ap- 
pears to be a physical effect rather than ahy alteration of 
the normal physiologic clotting mechanism. When used 
properly in minimal amounts, SURGICEL is absorbed 
from the sites of implantation with practically no tissue 
reaction. Absorption depends upon several factors includ- 
ing the amount used, degree of saturation with blood, 
and the tissue bed. 


In addition to its local hemostatic properties, SURGICEL 
is bactericidal in vitro against a wide range of gram 
positive and gram negative organisms including aerobes 
and anaerobes. SURGICEL is bactericidal in vitro against 
strains of species including those of: 


Staphylococcus aureus Bacillus subtilis 
Staphylococcus epidermidis Proteus vulgaris 
Micrococcus luteus Corynebacterium serosis 
Streptococcus pyogenes Group A Mycobacterium phlei 
Streptococcus pyogenes GroupB Clostridium tetani 
Streptococcus salivarius Clostridium perfringens 
Branhamella catarrhalis Bacteriodes grafilis 
Escherichia coli Enterococcus 

Klebsiella aerogenes Enterobacter cloacae 
Lactobacillus sp. Pseudomonas aeruginosa 
Salmonella enteritidis Pseudomonas stutzeri 
Shigella dysenteriae Proteus mirabilis 
Serratia marscescens 


Studies conducted in animals show that SURGICEL in 
contrast to other hemostatic agents does not tend to en- 
hance experimental infection. 


INDICATIONS: SURGICEL Absorbable Hemostat is used 
adjunctively in surgical procedures to assist in the control 
of capillary, venous, anc small arterial hemorrhage when 
ligation or other conventional methods of control are im- 
practical or ineffective. 


CONTRAINDICATIONS: Although packing or wadding 
sometimes is medically necessary, SURGICEL Absorbable 
Hemostat should not be used in this manner unless it is 
to be removed after hemostasis is achieved. 


SURGICEL should not be used for implantation in bone 
defects, such as fractures, since there is a possibility of 
interference with callus formation and a theoretical chance 
of cyst formation. 


When SURGICEL is used to help achieve hemostasis 
around the spinal cord in laminectomies, or around the 
optic nerve and chiasm., it must always be removed after 
hemostasis is achieved since it will swell and could exert 
unwanted pressure. 


SURGICEL should not be used to control hemorrhage 
from large arteries. 


SURGICEL should not be used on non-hemorrhagic se- 
rous oozing surfaces, since body fluids other than whole 
blood, such as serum, do not react with SURGICEL to 
produce satisfactory hemostatic effect. 


WARNINGS: SURGICEL Absorbable Hemostat is supplied 
Sterile and should not be autoclaved because autoclaving 
causes physical breakdown of the product. 


SURGICEL is not intended as a substitute for careful 
surgery and the proper use of sutures and ligatures. 


Closing SURGICEL in a contaminated wound without 
EA aUe may lead to complications and should be 
avoided. 


The hemostatic effect of SURGICEL is greater when it is 
applied dry; therefore it should not be moistened with 
water or saline. 


SURGICEL should not be Trpregnaleg with anti-infective 
agents or with other materials such as buffering or 
hemostatic substances. Its hemostatic effect is not en- 
hanced by the addition of thrombin, the activity of which 
is destroyed by the low pH of the product. 


Although SURGICEL may be left in situ when necessary, 

it is advisable to remove it once hemostasis is 

achieved. It must always be removed from the site of ap- 
plication after use in laminectomy procedures and from 
foramina in bone when hemostasis is obtained. This is 
because SURGICEL, by swelling, may cause nerve dam- 
age by pressure in a bony confine. Paralysis has been re- 
ported when used around the spinal cord, particularly in 
surgery for herniated intervertebral disc. 


Although SURGICEL is bactericidal against a wide range 
of pathogenic microorganisms, it is not intended as a 
substitute for systemically administered therapeutic or 
prophylactic antimicrobial agents to control or prevent 
postoperative infections. 


PRECAUTIONS: Use only as much SURGICEL Absorbable 
Hemostat as is necessary for hemostasis, holding it in 
place until bleeding stops. Remove any excess before 
surgical closure in order to facilitate absorption and 
minimize the possibility of foreign body reaction. 


SURGICEL should be applied loosely against the bleeding 
surface. Wadding or packing should be avoided, espe- 
cially within rigid cavities, where swelling may interfere 
with normal function or possibly cause necrosis. 


In urological procedures, minimal amounts of SURGICEL 
should be used and care must be exercised to prevent 
plugging of the urethra, ureter, or a catheter by dislodged 
portions of the product. 


Since absorption of SURGICEL could be prevented in 
chemically cauterized areas, its use should not be pre- 
ceded by application of silver nitrate or any other escha- 
rotic chemicals. 


If SURGICEL is used temporarily to line the cavity of large 
open wounds, it should be placed so as not to overlap the 
Skin edges. It should also be removed from open wounds 
by forceps or by irrigation with sterile water or saline so- 
lution after bleeding has stopped. 

Precautions should be taken in otorhinolaryngologic 
Surgery to assure that none of the material is aspirated by 
the patient. (Examples: controlling hemorrhage after ton- 
sillectomy and controlling epistaxis.) 

Care should be taken not to apply SURGICEL too tightly 
when it is used as a wrap during vascular surgery (See 
"ADVERSE REACTIONS" Section). 

Sterile technique should be observed in removin 
SURGICEL from its envelope.. Opened, unused SURGICEL 
should be discarded, because it cannot be resterilized. 


ADVERSE REACTIONS: “Encapsulation” of fluid and 
foreign body reactions have been reported. 








There have been two reports of stenotic effect when 
SURGICEL Absorbable Hemostat has been applied as a 
wrap during vascular surgery. Although it has not been 
established that the stenosis was directly related to the 
use of SURGICEL, it is important to be cautious and avoid 
applying the material tightly as a wrapping. 

Possible prolongation of drainage in cholecystectomies 
and difficulty passing urine per urethra after prostatec- 
tomy have been reported. There has been one report of a 
blocked ureter after kidney resection, in which postopera- 
tive catheterization was required. 


Occasional reports of "burning" and “stinging” sensa- 
tions and sneezing when SURGICEL has been used as 
packing in epistaxis, are believed due to the low pH of the 
product. 


Burning has been reported when SURGICEL was applied 
after nasal polyp removal and after hemorrhoidectomy. 
Headache, burning, stinging, and sneezing in epistaxis 
and other rhinological procedures, and stinging when 
SURGICEL was applied on surface wounds (varicose ul- 
cerations, dermabrasions, and donor sites) also have 
been reported. 


CLINICAL STUDIES: SURGICEL Absorbable Hemostat has 
been found useful in helping to control capillary or venous 
bleeding in a variety of surgical applications, including 
abdominal, thoracic, neurosurgical, and orthopaedic, as 
well as in otorhinolaryngologic procedures. For additional 
clinical study data and references, see the full prescribing 
information. 


ANIMAL PHARMACOLOGY: The effects of SURGICEL 
Absorbable Hemostat, absorbable gelatin sponge, and 
microfibrillar collagen hemostat were compared in a 
standardized infection model consisting of intra- — 
abdominal and intrahepatic abscesses in mice. This infec- 
tion mimics the common characteristics of human infec- 
tion with nonspore-forming anaerobic bacteria, including 
a chronic and progressive course. SURGICEL did not in- 
crease the infectivity of normally subinfectious inocula of 
mixed anaerobic species in mice. With the other hemosta- 
tic agents, microfibrillar collagen hemostat and absorba- 
ble gelatin sponge, an enhancement of infectivity of 
anaerobic mixtures has been shown. SURGICEL, in con- 
trast to these hemostatic agents, did not enhance or 
provide a site for bacterial growth. 

It was also found that aerobic pathogens did not grow in 
the presence of SURGICEL. In these studies,^ SURGICEL 
was placed in contaminated incisions of guinea pigs and 
markedly reduced bacterial growth of three different 
strains of common pathogens. 


In a dog model,' it was shown that bacterial contamina- 
tion of implanted teflon patches in the aorta could be re- 
duced by wrapping the area of the patch with SURGICEL 
prior to pathogen challenge. Also, in another study,? 
SURGICEL and an absorbable gelatin sponge were placed 
in two splenotomy sites in large mongrel dogs and the 
animals were then challenged intravenously and the 
number of organisms from the splenotomy sites were 
measured over a period of time. The number of or- 
ganisms at the site of SURGICEL were significantly lower 
than those in the control, or the absorbable gelatin 
sponge site. 


REFERENCES: 

. Dineen P: Surgery 82:576-579, Nov 1977. 

. On file, Johnson & Johnson Research. 

. Dineen P: Journal of Surgical Research 23:114-116, 
1977. 

. Dineen P: Surgery, Gynecology, & Obstetrics 
142:481-486, April 1976. 

. Hill G: Personal Communications, 1979. 

. Hill G: Infection and Immunity 19:443-449, 1978. 
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FINDING MEIAL 
FOREIGN BODIES 


IX EASY 
ALL YOU DO 
IS LISTEN! 


Instant, Precise Detection 


With The Keeler Metal Foreign Body Locator 


® Audio and Visual Indicators, Pin-point Exact Locations. 


® No Tuning Required — Self-stabilizing 
Circuitry Adjusts to Environment. 


9 Variety of Probes to Meet Surgical Requirements. 
® Portable...Battery Operated for Electrical Safety. 


The Keeler/Roper - Hall Metal Foreign 
Body Locator, is unique in its capability for 
pin-pointing metallic objects and, 
instantly, directing for surgical removal. 
Featuring three different probe 


configurations for particular needs, the 


unit will seek out particles a fraction of a 
milli-meter in size...It tells you if they are 
magnetic or non-magnetic through a clear 
variation in audible tone and, visually by 
meter display on the console, indicating 
proximity of the foreign object to the 
probe. 


The Keeler Metal Foreign Body Locator, 
the only device of this type available, helps 
eliminate extensive, often disfiguring, 
exploratory procedures. Additionally, 
long and short range probes locate and 
confirm removal without excessive pre 
and post-operative X-Ray. 


For complete information and specifi- 
cations fill-in the coupon, below. Or, call 
toll free: 800-523-5620. 


KC Kee 
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..wvith the future in sight 








Name 
Hospital 
City/State/Zip 


CO Please have a representative call. 



















CO Please send further information on Foreign Body Locator. 
O Please send literature on other Keeler Instruments and Professional Equipment. 
456 Parkway, Lawrence Park Industrial District, Broomall, PA 19008 


Philadelphia e New York « Boston * Los Angeles * Chicago * Houston * Atlanta + Cleveland + San Francisco 
Call toll free 800-523-5620 (in PA call 215-353-4350) * All products serviced in Broomall, PA 
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Introducing: 
The most nutritionally  - 
complete defined-formula diet 
for catabolic patients... 


New Formula 
High Nitrogen Vivonex 


Here's why no *peptide diet" can match it: 




























Any 
Peptide Diet 


NO 


Compare 


‘Trace Elements: now includes 
estimated safe and adequate levels of 
chromium, molybdenum and selenium 


Protein Source: 20 grams nitrogen 
with a balanced and unvarying amino 
acid profile patterned for optimum 
utilization and retention 


Essential Fatty Acid: adequate level 
from highly purified safflower oil. but 
low enough to permit rapid gastric 
emptying ... minimizes risk of aspiration 


Elemental Nutrients: immediately 
available for absorption with virtually 
no digestion...ideal for patients with 
possible GI dysfunction... 
sometimes, the only alternative to 
parenteral nutrition 


Improved Electrolyte Levels: increased potassium 
level (30 mEg/liter), decreased and balanced sodium -— 
and chloride levels (23 mEq/liter)...ideal for vers 
cardiovascular patients with electrolyte restrictions. ; 
Lower renal solute load...for patients with 
compromised renal function. 


And for patients requiring only maintenance nutrition, 
we ve made the same improvements in new formula 
STANDARD VIVONEX®. 


Data on ingredients and nutrient content available on request. 
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Norwich-Eaton Pharmaceuticals Gem 
MortonNorwich 


Norwich, New York 13815, Division of 


Papers Read Before the Eighty-Eighth Annual Meeting of the 


Western Surgical Association, Salt Lake City, Nov 17-19, 1980 


The Decade Ahead 


Presidential Address 


William H. ReMine 


he decade ahead will be one of change far more 
dramatie than in any other period in the history of our 
profession. Physicians and surgeons must be strong and 
resolute in their dedication. 
In Gregg's Enigmas of Life he states: 


In the later years of life the intellectual vision, if often clearer, 
usually grows less confident and enterprising. Age is content to 
think, where youth would have been anxious to demonstrate and 
establish; and problems and enigmas which at thirty, I fancied I 
might be able to solve, I find, at sixty, I must be satisfied simply to 
propound. 


This attitude of complacency is subtle and insidious; we 
must, therefore, resist the temptation to observe rather 
than participate. 

There is no doubt that the great scientific and technical 
advances that have been made in medicine and surgery 
since the turn of the century offer the patient of today a 
far greater opportunity for effective treatment and cure of 
serious disease than in any other period. These numerous 
developments and their social and economie importance are 
far reaching in scope. 

In earlier years, the doctor relied heavily on observation 
and physical examination. The physician of that era was 
armed with compassion, concern, thoughtfulness, and a 
variety of symptomatic medications. The corner drugstore 
was a rarity, and specific medications, as we know them 
today, were unheard of. 





Aecepted for publication Jan 12, 1981. 

From the Mayo Clinic, Rochester, Minn. 

Read before the 88th annual meeting of the Western Surgical Associa- 
tion, Salt Lake City, Nov 17, 1980. 

Reprint requests to 200 First St SW, Rochester, MN 55905 (Dr Re- 
Mine). 
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The poultices, balms, and inhalants of yesteryear have 
long been forgotten, and the impossible of yesterday is 
today’s commonplace reality. The technologie advances in 
recent years have developed so rapidly that there are few 
areas left to challenge the medical pioneer. 

In the early 1920s, because of the paucity of drugstores, 
it was necessary for the physician to carry a supply of 
medications with him to tide the patient over until a supply 
could be obtained. They were, for the most part, drugs that 
are no longer used, such as strychnine, calomel, salol, 
pepsin, camphor, tincture of aconite, nux vomica, tincture 
of rhubarb, ipecac, and others. Appendicitis, cholecystitis, 
hernias, tetanus, and gangrene were highly lethal condi- 
tions. 

We forget that less than 100 years ago, tetanus 
accounted for 60% of the deaths due to wounds during the 
Civil War but is no longer of statistical significance. 
Typhoid, malaria, tuberculosis, pneumococcal pneumonia, 
and smallpox are controllable. Diabetics can be kept in a 
reasonably normal state. Our mental hospitals are no 
longer filled with patients suffering the terminal effects of 
certain social diseases. 

The “house call” bag no longer contains a multitude of 
medications but instead is filled with equipment that aids 
in diagnosis rather than treatment. In fact, the need for 
sophisticated diagnostic equipment and specific therapy is 
so pressing that these cannot be adequately done in the 
home in cases of serious illness. 

The infant and maternal mortality have been reduced to 
a minimum. Acute infectious diseases are no longer feared 
as they used to be. Many congenital defects are now 
correctable, and the development of the cardiopulmonary 
bypass machine has opened up vast new fields of surgery 
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that were impossible until recent years, when the heart can 
be surgically rearranged successfully and many other areas 
operated on with minimum risk. 

Thanks to refinements in intravenous therapy, transfu- 
sions, parenteral hyperalimentation, and antibioties, bet- 
ter surgical techniques and approaches can be used. We 
may now safely remove the entire stomach, the entire 
colon, the entire pancreas, replace the entire esophagus, 
and perform other extensive procedures as the condition 
dictates. 

The by-products of the development of the atomic bomb 
have been greatly beneficial. Medicine has found peaceful 
usage of these radioisotopes in the diagnosis and treat- 
ment of complex diseases. The space program, too, has 
added greatly to our armamentarium with the miniatur- 
ization of otherwise massive equipment such as ECG 
devices. 

Computer techniques have become highly sophisticated. 
Computed tomography and ultrasound provide noninva- 
sive diagnostic modalities of great import, as does fiberop- 
tic endoscopy. 

The techniques of organ transplantation are now so well 
standardized from the surgical point of view that, when the 
immunologic riddle of the rejection phenomenon is solved, 
transplantation of organs may become a fairly routine 
procedure. 

We are left then with the problems of cancer and aging 
to solve before we reach the age of medical utopia. These 
medical advances, along with the many other scientific and 
technical advances that have recently occurred, combined 
with the affluence that our society now enjoys, have 
produced an unusual condition that I have chosen to call 
"push-button living" or the "guarantee complex." 

Push-button living has become an integral part of the 
subconscious of the population, so that with a simple act 
with a pill or an operation, an apparent miracle may be 
brought about and an impossible condition restored to 
normal. There are many who have been conditioned to 
believe that, when this does not work, health is a commod- 
ity that can be bought at the marketplace just as any other 
product can be purchased and that a guarantee is a part of 
the purchase price. 

It is a strange dichotomy that we begin the ninth decade 
of the 20th century providing the finest medical care the 
world has ever known and yet are beset with criticism and 
controversy on many sides. It should be noted with pride 
that the accomplishments of our proud profession, thus far, 
have been made voluntarily and under a system of free 
enterprise. 

By tradition, the care of patients, medical education, and 
research are the main objectives of the medical profession, 
but it is essential that we maintain an active interest in 
and participate in the solving of social and economic 
problems as they develop. 

Why then do we have this onslaught of criticism and the 
desire for change? Why the urge to dominate, regulate, and 
manipulate? The answer is, of course, a multifaceted one. 

The relentless forces of socialism would have the public 
believe they have the right to free health care without 
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personal obligation or input from themselves. The govern- 
ment encroachment is such that many regulatory agencies 
are already established and in operation. Attempts by our 
own organizations to counteract this encroachment hate 
brought on a number of self-imposed restrictive efforts. 
The combination of the two regulatory efforts presents a 
staggering array of formidable obstacles to absorb the 
time of overworked professionals. 

So far, we have the Professional Standards Review 
Organization, the Health Man Power Organization, the 
Health Systems Agency, the Department of Health and 
Human Services, certificate of need legislation for new 
services, equipment, and hospitals, Utilization Review 
Committees, second opinions for surgery, informed con- 
sent, cost-effectiveness studies, cost containment studies, 
continuing medical education, recertification, and third- 
party payments with attempts at third-party regulation. 

It should be pointed out that the Health Systems Agency 
law was established in 1974 but was unnoticed for five to 
six years. It is specifically directed to formulate and set 
guidelines in health care. The secretary must set standards 
concerning the supply, distribution, and organization of 
health resources. The implications of this directive should 
be disturbing to even the most casual thinker. The possibil- 
ities are staggering. 

The increasing cost of medical care is of concern to us all. 
Many aspects are involved: the increasing minimum basic 
wage, labor unionization, feather bedding of help, expen- 
sive sophisticated equipment, marked increase in food 
costs, expensive specific medications, increasing rent for 
office space, and increasing pay for office personnel. 

Unless we are able to resist the pressures and defend 
against the onslaught, what about the future of surgery? 
What may we expect? The expectations are more govern- 
ment regulations, more controls from within, more review 
for alleged unnecessary surgery, more third-party pay- 
ments with resultant third-party interference and partici- 
pation, more outside involvement in medical school admis- 
sions, more outside involvement in residency training 
programs, designation of location to practice, price setting 
for surgical fees, greater demand for family practitioners 
with at the same time a greater demand for more precise 
specialization, and increased amount of legal action 
against the medical profession. 

It seems obvious that if it is not too late already, then we 
must change our priorities. We cannot wait for it to be 
accomplished for us. We must get into the arena and 
become active in politics and participate in policy making 
and control. We can no longer be rugged individuals. We 
must learn to be a strong, cohesive force. 

Perhaps our strongest and most effective method will be 
better communication with the patients through personal 
contact and through the media: keep them informed of the 
costs of equipment, costs of maintenance, costs of research, 
design, and development. They should know how much it 
costs to maintain it and how rapidly it becomes obsolete. 
Importantly, too, they should know the exorbitant cost of 
medical education. 

Pharmaceutical companies should educate the public 
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regarding the cost of specific antibioties, their research, 
development, and testing before they can be released to 
the patient. 

*Dr Loya! Davis is quoted by Dr Dennis M. Connaughton 
in the November issue of the Bulletin of the American 
College of Surgeons (1980;65:23-25) as saying, "The time has 
come when the College has to take a position against the 
outrageous charges made against surgeons and surgery." 

We must encourage our various medical and surgical 
organizations to hire the finest publie relations firms, 
regardless of cost, to sell our profession back to the public. 
They are eager to know the true and good side and they 
want desperately to have their confidence restored. 

There is no doubt that the image of the physician in the 
publie eye has changed considerably in recent years. At 
mideentury, physicians of all types were regarded as well 
educated, highly effieient, cold, unsympathetie, too scien- 
tific, materialistic, and too affluent. 

One might expect that the previously mentioned 
advances and improvements in surgical care would ereate 
an increasingly high regard for and appreciation of the 
medical profession. Instead of rising in publie esteem, we 
have lost prestige. 
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Not too many decades ago the doctor was perhaps the 
most highly educated member of most communities. His 
advice and counsel were sought on a wide assortment of 
problems other than health. Now, however, the level of 
education in this country is such that most communities 
contain a wide assortment of advanced degrees, and few, if 
any, stand in awe of this alleged intellectual giant. 

Other contributing factors are increasing specialization 
and a more scientific approach to the problems of disease, 
with the so-called art of medicine playing a lesser role. 
There has been a critical press with an increasing amount 
of unfavorable comment, deserved or undeserved, regard- 
ing individual members of our profession, and alsc what is 
frequently considered as lack of leadership on the part of 
"organized medicine." 

If we are to keep the practice of medicine meaningful to 
the publie, we must be mindful of the fact that our main 
responsibility and objectives that should characterize the 
profession are the best possible care that we can -`e the 
patients. 

Perhaps the time has arrived to come in off the goif 
course, drop our tennis rackets, take off our dancinz shoes, 
roll up our sleeves, and get our act together. 
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Islet Cell Autotransplantation After 
Pancreatectomy for Chronic Pancreatitis 


Its Limitations 


Carlos Grodsinsky, MD; Steven Malcom, MScB; José Goldman, MD; Stanley Dienst, MD; H. K. Oh, MD; Patricia Westrick 


€ Of 12 patients operated on for intractable pain from chronic 
pancreatitis, only the three with adequate preoperative insulin 
reserve were selected to undergo islet-cell replantation after 
subtotal pancreatectomy. Fourteen, nine, and four months post- 
operatively, they require no therapy with insulin. Since most 
techniques for obtaining islet cells have been performed with 
normal pancreata, chronic pancreatitis was produced in ten 
dogs by ligating the main and accessory pancreatic ducts. These 
dogs 162.5 + 15.8 days later underwent total pancreatectomy. 
The scarred pancreatic fragments were dissociated with collag- 
enase for 20 minutes in five dogs or subjected to two intermittent 
digestions of ten minutes in the other five dogs and were 
autotransplanted to the liver. One dog from each group became 
normoglycemic within one week of replantation, and their per- 
cent per minute decreases of serum glucose level were 2.72 and 
3.46, respectively. Our experimental and clinical data suggest 
that (1) present techniques for dissociating fibrotic tissue are 
unsatisfactory and lead to a very low yield of islet cells; (2) 
postoperative assessment of islet-cell function involves compli- 
cated invasive procedures (portal and hepatic vein cannulation) 
to determine accurately the source of insulin; and (3) careful 
preoperative evaluation of 5-cell function is needed. 

(Arch Surg 1981;116:511-516) 


irkovitch and Campiche' in 1976 demonstrated in the 

dog that multiple donors and islet-cell purification 

were not necessary for successful intrasplenic transplanta- 
tion. They prevented diabetes by the intrasplenic auto- 
transplantation of collagenase-treated pancreatic frag- 
ments without exocrine separation. In 1978, it was demon- 
strated in humans’ that islet-cell autotransplantation after 
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95% pancreatectomy for chronic pancreatitis effectively 
prevented diabetes. Three patients at our institution who 
underwent this procedure for treatment of chronic pan- 
creatitis have remained in good metabolic contro: for 14, 9, 
and 4 months postoperatively, requiring no therapy with 
insulin. According to a recent report, this procedure is not 
consistently successful and shows only temporary islet-cell 
function.’ 

Previous methodology was based on experimental ani- 
mals with normal pancreata.'*^ Since most patients with 
chronic pancreatitis have inflamed, scarred, or calcified 
tissue, modification of existing experimental techniques to 
cope with fibrotic tissue should prove advantageous. In our 
study, modifications were made in the preparation of 
fibrotic pancreatic fragments for autotransplantation in 
duct-ligated dogs with chronic pancreatitis. 


MATERIALS AND METHODS 


Eleven mongrel dogs (13 to 29.6 kg) were anesthetized with 
intravenous (IV) 4% thiamylal (Surital) sodium (17 mg/kg) and 
maintained by positive pressure ventilation with halcthane and 
oxygen. A laparotomy through a midline incision was performed, 
and the pancreatic ducts were separated and ligated. Postopera- 
tively, the dogs were maintained on a regular diet supplemented 
with a nutritional supplement (Viokase, a pancreatic enzyme 
preparation) (975 mg/kg/day). Serum amylase, glucose, and IV 
glucose tolerance tests were performed both before and after duct 
ligation and after autotransplantation of islet tissue These 11 
dogs ligated 23 weeks earlier underwent total pancreatectomy. 
Chronic pancreatitis did not develop in one dog, which was not 
included. Each pancreas was trimmed of excessive fat and 
weighed. It was then placed in ice-cold (4 °C) Hanks’ solution 
supplemented with gentamicin sulfate (Garamycin) (50 mg/mL) 
and minced into 1l- to 2-mm pieces with a mechanical tissue 
chopper. After the minced tissue was washed three times and 
centrifuged for 30 s at 1,000 g, it was placed in 15.0 mL of Hanks’ 
solution and digested at 37 °C in a glass cylinder agitated by a 
magnetic stir bar, with 1,440 units of collagenase per gram of 
tissue. The digested tissue was then washed three times with cold 
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Hanks' solution, weighed, and resuspended in 50 mL of Hanks' 
solution. The pancreatic fragments were reinfused into the portal 
venous system via a mesenteric vein through a 16-gauge cannula. 
Dogs with normal nonligated pancreata were treated in the same 
manner; however, the pancreatic tissue was reinfused into the 
splenic pulp with a long-dwell cannula.' 


Values Measured 


Serum glucose levels were determined for fasting dogs both 
before and after duct ligation and after autotransplantation every 
day for 14 days, and weekly thereafter. Glucose (0.5 g/kg) was 
injected IV and blood samples taken at 0, 3, 5, 10, 15, 30, 45, 60, and 
90 minutes. The K value (percent per minute decrease of serum 
glucose level) was determined by plotting a straight line (using 
least-squares method) through the highest and the first normal 
glucose value. The K!? or T!? (time required for the highest glucose 
value to decrease by one half the initial level) could also be 
reported. Portal venous pressure and SGPT levels were deter- 
mined before and after autotransplantation. Levels of signifi- 
cance were determined by Student's unpaired t test. 


Animal Groups 


Control.—The three dogs in this group had normal nonligated 
pancreata, which were minced and digested with collagenase. The 
reaction was stopped according to the appearance of the prepara- 
tion (usually 12 to 20 minutes). 

Group 1.—The duct-ligated pancreata of the five dogs in this 
group were minced into l- to 2-mm pieces and digested with 
collagenase for ten minutes. Tissue that did not pass through the 
16-zauge cannula after the first digestion was recovered and 
digested for an additional ten minutes, then reinfused into the 
dog. 

Group 2.—The duct-ligated pancreata removed from these five 
dogs were minced into 1- to 2-mm pieces and digested with 
collagenase for 20 minutes only, then reinfused. 


RESULTS 


Before duct ligation, all dogs had a mean IV glucose 
tolerance test K value of 3.19 + 1.35. Afterwards 
(162.6 + 15.8 days), all dogs remained normoglycemic, with 
mean postoperative K values of 4.69 + 3.43 (Fig 1). Two 
dogs had exceptionally higher K values of 11.0 and 11.5 
after duct ligation. Serum amylase levels increased greatly 
in all dogs, from 818.8 + 307.0 to 17752.8 + 9744.5 units/ 
mL, and returned to normal within 14 days. All dogs had a 
mean weight loss of 21.9% + 9.3% after duct ligation. 

At the time of transplantation, segments of the gland 
were taken for histologic examination. The duct-ligated 
pancreata of most dogs revealed an absence or decrease in 
the size of acinar tissue, with few zymogen granules 
present. Amounts of interlobular fibrous tissue and stroma 
were increased, with a marked decrease in the number of 
acini (Fig 2). Scarred pancreatic ducts were noted through- 
out each pancreas. Islet tissue was obvious, located in 
clusters surrounded by dense fibrous tissue. Islet cells were 
appreciably different, being somewhat smaller than 
normal. The fibrotic pancreata of all dogs had a mean 
weight of 10.3 + 5.9 g before collagenase digestion, where- 
as the normal pancreata had a mean weight of 48.9 + 14.6 
g. After the dogs had been randomly selected for each 
group, the wet tissue weight was recorded after collage- 
nase digestion and before infusion. Dogs in group 1 had a 
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Fig 1.—Results of mean venous glucose levels during intravenous 
glucose tolerance test (GTT) in dogs before and after pancreatic 
duct ligation. 


mean pancreatic weight of 3.0 + 0.3 g after digestion, and 
dogs in group 2 had a mean pancreatic weight of 4.6 + 3.9 
g after digestion. 

After the tissue was weighed and washed, it was rein- 
fused into the dogs’ portal venous systems. During sur- 
gery, portal venous blood pressure was monitored before 
and after infusion. All ten dogs in groups 1 and 2 had a 
mean portal pressure of 8.48 + 2.49 cm H,O before auto- 
transplantation. After the pancreatic fragments had been 
infused into the portal vein, all dogs showed a significant 
increase to 32.38 + 7.9 em H,O in portal venous pressure. 
The SGPT levels also rose after transplantation in group 2, 
but no significant changes were observed in group 1 (Fig 
3). After transplantation, hyperglycemia (> 300 mg/dL) 
occurred in all but two dogs (one from each group), whereas 
two of the three control dogs remained normoglycemic 
(< 150 mg/dL). One control dog underwent splenectomy to 
test islet-tissue graft viability (Fig 4). Both had a 66.7% 
graft survival rate. 


REPORT OF CASES 


Case 1.—A 40-year-old woman had chronic, recurrent pancreati- 
tis complicated by double pancreatic pseudocysts and intractable 
abdominal pain. A 90% pancreatectomy and intraportal islet-cell 
autotransplantation were carried out to alleviate these complica- 
tions and in an attempt to avoid the development of diabetes. A 
preliminary report on this patient has been made by one of us 
(C.G.).° After surgery, she has been free of pain and treatment 
with insulin was not required, although oral glucose tolerance tests 
performed three weeks and 13 months after transplantation 
indicated the presence of mild diabetes mellitus (Fig 5). Total 
glycosylated hemoglobin level was 5.3% preoperatively and 8.4% 
three weeks after surgery (normal, 7.3% + 0.7%). Therapy since 
surgery has consisted of pancreatic exocrine replacement only. 

CASE 2.— A 29-year-old man had chronic recurrent pancreatitis of 
five years' duration. Ultrasonography revealed persistent, diffuse 
enlargement of the pancreas, and an endoscopic retrograde pan- 
creatic ductogram showed no dilation of Wirsung's duct. Although 
normal carbohydrate tolerance was shown by an oral glucose 
tolerance test preoperatively, plasma insulin levels revealed a 
delayed and excessive peak during the same test. Insulin 
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fibrosis (hematoxylin-eosin [HE], Xx 115). Bottom, Duct-ligated 
pancreas of dog showing islet tissue surrounded by dense fibrotic 
tissue (HE, x 270). 


resistance was further documented using a modification of the 
procedure of Shen et al; Changes in plasma glucose levels are 
therefore the result of glucose consumption, and steady-state 
plasma glucose (SSPG) measurements are related to insulin 
responsiveness. The SSPG levels of 128 mg/dL were above the 
normal range of 72 + 3.9 mg/dL, and indicated the presence of 
insulin resistance. The patient underwent a 90% distal pancreatec- 
tomy because ef intractable abdominal pain and an intraportal 
islet-cell transplantation was performed. The pathological exami- 
nation showed an enlarged pancreas, with histological changes 
suggesting acute and chronic pancreatitis. The excised pancreas 
was treated following the method of Sutherland et al? The 
dispersed pancreatic islet tissue in a 250-mL solution was injected 
180 minutes later into the main portal vein. In this patient, we 
were able to cannulate a mesenteric vein with a 16-gauge catheter 
and then cose the abdominal wall. The tip of the catheter was 
within the portal vein. On injection, the portal pressure rose from 
15 to 45 cm H.O and remained elevated for approximately four 
hours. His liver enzyme levels were slightly elevated for the first 
postoperative week. The patient was discharged home on the 15th 
postoperative day, on a regular diet with pancreatic enzyme 
supplements and mild oral pain medication. He was healthy for 
five months, then returned with symptoms of alcoholic gastritis. 
His fasting blood glucose level was 96 mg/dL, and his diastolic 
blood pressure was elevated to 120 mm Hg. An ultrasound study 
did not visualize the pancreatic remnant. Studies performed three 
weeks postcperatively showed a substantial insulin response to the 
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Fig 4.—Effects of islet-cell autotransplantation on serum glucose 
levels in the dog. 


glucose challenge. Although plasma insulin levels were lower than 
in the basal studies, SSPG levels of 166 mg/dL indicated persistent 
insulin resistance. To study differentially the £-cell function of the 
pancreatic remnant and the islet tissue transplanted tc the liver, 
the patient underwent simultaneous transfemoral suprahepatic 
vein and pereutaneous portal vein cannulations. Catheter position 
was confirmed under fluoroscopy by injection of contras: medium. 
Glucose (0.5 g/kg) was injected via a peripheral vein, and plasma 
C-peptide and insulin responses were measured in blood specimens 
drawn serially and simultaneously from the portal anc suprahe- 
patie veins (Fig 6). Since less than 10% of portal C-peptide is 
normally taken up by the liver, the difference betweer suprahe- 
patie and portal C-peptide levels represented the insulim contrib- 
uted by islets transplanted into the liver. As shown in Fig 6, no 
significant hepatic £-cell function could be detected. The consider- 
able insulin peak at the portal vein level is probably the result of 
the patient's resistance to insulin. Examination of a percutaneous 
liver biopsy specimen failed to show viable intrahepatic islet cells. 
The total glycosylated hemoglobin levels were 6.8% preoperatively, 
and 6.2%, 6.8%, and 6.9% three weeks, five weeks, and four months 
after surgery. 

Case 3.— A 32-year-old man had frequent acute exacer»ations of 
a chronic recurrent pancreatitis, and a pancreatic pseudocyst 
developed. The main pancreatic duct was not dilated aceording to 
an endoscopic retrograde ductogram. A preoperative oral glucose 
tolerance test showed normal carbohydrate tolerance and f-cell 
insulin reserve. A 90% pancreas resection was carried out, and islet 
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Fig 5.—Results of glucose tolerance tests and corresponding insulin 
levels before (top) and 13 months after (bottom) 90% pancreatic 


resection and islet-cell autotransplantation in patient 1. 


cells prepared from the excised tissue as described were injected 
intraportally. Therapy with insulin was required for only 72 hours 
in the immediate postoperative period, but an oral glucose toler- 
ance test performed three weeks after surgery demonstrated the 
presence of mild diabetes. However, total glycosylated hemoglobin 
level was 6.8% preoperatively and 8.4% and 8.3% one and two 
months postoperatively, respectively, which indicated excellent 
metabolic control without any insulin replacement. An attempt to 
catheterize the portal vein was unsuccessful at that time. The 
patient was discharged from the hospital while receiving pan- 
creatic enzyme replacement. 


COMMENT 


Extensive pancreatic resection is the most effective 
treatment for relief of disabling pain in patients with 
recurrent pancreatitis and no dilation of Wirsung's 
duet.^*'" Exocrine pancreatic insufficiency is one of the 
two major sequelae that are sometimes present preopera- 
tively, and can be easily managed after surgery with 
supplemental enzyme administration. Also, resolution of 
the pain contributes to nutritional improvement. 

Unfortunately, according to our experience? and that of 
others,* diabetes mellitus develops in most patients within 
months of extensive pancreatic resections. Treatment with 
insulin in these patients may be problematic in view of the 
frequency of alcoholism. Islet-cell autotransplantation in 
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Fig 6.—Portal and hepatic plasma insulin and C-peptide 
levels before and after glucose injection in patient 2. 


pancreatectomized subjects offers the possibility of pre- 
vention of diabetes in these patients, but low yields during 
the preparation of islet tissue have been a shortcoming. In 
1976, it was shown that autotransplantation of normal 
dispersed pancreatic fragments in dogs after partial diges- 
tion would reverse the diabetes created by pancreatecto- 
my.' Later, Kretschmer et al showed that the same 
technique was also applicable to intraportal infusion of 
islet-tissue fragments, although it was less successful than 
the intrasplenic infusion. 

It is apparent, then, that the patients undergoing 90% to 
95% pancreatic resection for chronic pancreatitis are good 
candidates for intraportal autotransplantation of islet 
fragments. A recent report, however, has shown that a 
patient who received islet-cell autografts had only tempo- 
rary islet-cell function.’ | 

Chronic pancreatitis may by itself lead to diabetes 
mellitus in about 12% to 45% of the patients."' In our study, 
candidates were investigated by means of oral glucose 
tolerance tests, and normal carbohydrate tolerance and 
pancreatic B-cell reserve were used as selective criteria. 

Since most techniques have used partially digested 
normal pancreatic fragments before transplantation, pan- 
creatie fibrosis and scarring pose an additional difficulty. 

Dogs with ligated pancreatic ducts were used as an 
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experimental model of fibrotic or end-stage chronie pan- 
creatitis. Before ligation, all dogs had a normal IV glucose 
tolerance test result. After pancreatic duct ligation, no 
significant changes appeared in the results of this test 
despite marked atrophy of exocrine pancreas. Autografts 
of normal pancreatie fragments implanted into the spleen 
of dogs with a total pancreatectomy resulted in good 
survival. Splenectomy performed in one of these dogs 
resulted in prompt and severe hyperglycemia, indicating 
that this animal’s insulin supply originated in the trans- 
planted tissue fragments. Although the site of transplant 
was different for the control dogs and the duct-ligated 
dogs, when collagenase digestion was used on duct-ligated 
pancreata and the product was implanted into the liver, 
only 20% graft function was obtained, with no difference in 
two groups differing from each other by the intermittent 
harvesting of islet tissue during collagenase digestion. 
These experiments confirm an earlier report that normali- 
zation of serum glucose levels using conventional methods 
of autotransplantation in dogs with duct-ligated pancreata 
is less than optimal.'* 

Our patients show mild diabetes, with good metabolic 
control in the absence of therapy with insulin. However, it 
is not certain whether the insulin secreted is produced by 
the material transplanted to the liver or from the pancreat- 
ic remnant. In fact, in patient 2, C-peptide levels six 
months postoperatively were the same in the portal and 
hepatic veins, which suggests that all insulin was produced 
by the remaining pancreatic tissue. The inconsistent 
results in islet-cell transplantation seem to be due largely 
to low yields during the isolation procedure. Current 
techniques seem to be suboptimal when applied to the 
preparation of islet cells from scarred and fibrotic pancrea- 
ta. 

We suggest, therefore, that although islet-cell autotrans- 


plantation after pancreatectomy for chronic pancreatitis 
offers so much potential benefit, it has definite limitations. 
These include the following: 

1. Careful preoperative evaluation of B-cell fumction is 
necessary. 

2. Postoperative assessment of function will involve 
complicated invasive procedures (portal and hepatic vein 
cannulation) to determine accurately the source of insulin. 
The estimation of the extent of resection short of total 
pancreaticoduodenectomy is limited by the patholegic con- 
dition (chronic relapsing or acute relapsing pancreatitis), 
and by technical factors, such as leaving enough blood 
supply to prevent duodenal ischemia or preventing injury 
to the “pars pancreatica” portion of the common bile duct. 
It may also be that patients who suffer from diabetes after 
90% to 95% pancreatectomy almost invariably had low 
insulin reserve before the operation. Therefore, those 
patients with adequate insulin reserve may undergo exten- 
sive resection for the treatment of chronic pancreatitis and 
still have adequate f-cell function. 

3. The low yield of islet cells from highly fibretie pan- 
creata is perhaps the most important limiting factor in 
autotransplantation. Current techniques, even with recent 
modifications, still fail to digest a fibrotic pancreas, or, as 
suggested by Cameron et al,? eventually the fibrosis could 
lead to ischemia of previously viable islet cells. Other newly 
created techniques, such as islet-cell culture, may make this 
procedure more successful.'*:" 


The Clinical Research Unit of Henry Ford Hospital gave support. 


Nonproprietary Name and Trademarks of Drug 


Gentamicin sulfate—Garamycin, Genoptic. 
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Discussion 


Davib B. HINsHAW, MD, Loma Linda, Calif: I and my colleagues 
fully agree with the plea of Dr Grodsinsky et al for careful 
selection of patients. Certainly this field is very perplexing and 
much remains to be clarified. 

Our clinical experience consists of five patients with islet-tissue 
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autotransplantation after 95% pancreatectomy for chronic pan- 
creatitis. These patients underwent transplantation 4, 6, 10, 12, 
and 18 months ago. Three are not dependent on insulin and two 
require small amounts of insulin for control of diabetes. One of 
these two had a moderately positive glucose tolerance curve 
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preoperatively, but did not take insulin and probably represents 
poor patient selection for the procedure. 

We have not had any unpleasant reactions with intraportal 
infusion in any of our patients. There have been no significant 
elevations of portal pressure, which have been commented on by 
Cameron and others in the literature. 

The experimental animal model used by Grodsinsky et al is 
essentially the same preparation used by Banting and Best in the 
early 1920s to cause the acinar tissue to atrophy, leaving the islet 
cells essentially undamaged. Although this model is a useful one, it 
does not fully simulate chronic pancreatitis in man. It was 
disappointing to note that there were only three animals in the 
control group, and that they received intrasplenic injections rather 
than intraportal injections, as did the experimental animals. 

We agree with the authors that the inconsistent results in 
islet-cell autotransplantation (and perhaps potentially in allograft 
transplantation) are largely due to the low yields of islet tissue 
with current techniques of separation. 

In our laboratory, we have developed a technique of islet 
preparation that produces a much larger yield of highly viable islet 
cells and islet fragments. A significant degree of separation of the 
acinar and islet tissue is accomplished, resulting in an intraportal 
infusate that is relatively pure and small in volume. In our current 
preparations, no collagenase is used, which, according to some, 
may damage islet tissue. The separation is obtained by fine 
sieving and sequential centrifugation. This method has been 
developed in parallel with our clinical autotransplant experience, 
and was used in our most recent autotransplantation procedure. 

FREDERICK M. OWENS, JR, MD, St Paul: One question I wish to 
raise concerns the definition of pancreatitis after ligation of the 
pancreatic duct. 

Having ligated some 100 dogs in the search for Dr Dragstedt's 
elusive lipocaic in years past, I found only one case of pancreatitis, 
and this, I am sure, was due to vascular injury. One must be very 
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careful to avoid vascular injury in these animals, to obtain the best 
islet-cell remnant. Simple atrophy of the pancreatie remnant is 
extremely important. Whether Dr Grodsinsky and his colleagues 
really had animals with chronic pancreatitis is very important 
because this affects the yield of islet cells in their preparations? 

HAROLD B. HALEY, MD, Houston: I wish to ask for a couple of 
definitions to help me understand this work. 

First, what is "adequate preoperative insulin reserve"? Does 
this mean that the animals simply need insulin, or is there a 
physiologie measurement involved here? Second, I am not entirely 
sure what the terms K and K!^ mean, and would appreciate a 
definition. 

DR GRODSINSKY: We are currently following the work of Sharpe 
from St Louis and Lacy who are working on islet-eell culture and 
on the "pseudoislet concept." 

Dr Owens, we agree that ligation does not necessarily produce 
chronic pancreatitis in all dogs. However, we kept our dogs 23 
weeks and then performed the total pancreatectomy. Our histo- 
logie studies showed quite an increase of fibrous tissue replacing 
the acinar tissue, which suggests chronic pancreatitis. I agree with 
Dr Hinshaw that this was the way by which Banting and Best 
began working on insulin. 

To answer Dr Haley, the K value is one of the ways of 
measuring adequate insulin reserve. Plasma insulin determination 
is also a measure of islet-cell reserve and we also measure a-cell 
function by arginine stimulation tests. 

The K' or T!? values were used interchangeably in our experi- 
ments in dogs, because from a mathematical standpoint, in the IV 
glucose tolerance test, the K!? or T!é value appeared as a more 
accurate figure. 

It is very important to realize that before use of this procedure 
expands, these patients must be studied to find adequate islet-cell 
Reserve. Since we know the yield is very low, this may be the way 
of providing a higher probability of success. 
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Intractable Ascites Treated 


With Peritoneovenous Shunts (LeVeen) 


A 24- to 64-Month Follow-up of Results in 52 Alcoholic Cirrhoties 


Herbert B. Greenlee, MD; Malcolm M. Stanley, MD; George F. Reinhardt, MD 


* Peritoneovenous shunts (LeVeen) were placed in 52 
patients with intractable ascites due to alcoholic cirrhosis 
between March 1975 and June 1978. The ascites was defined as 
intractable if it persisted despite at least six weeks of in-hospital 
medical management. Only 4.5% of such patients seen during 
this interval met this criterion by failing to respond to intensive 
drug and diet therapy. Eight (15%) died five to 60 days postoper- 
atively; six of these did not undergo diuresis. Hepatic encepha- 
lopathy and sepsis were important contributing factors. There 
were 21 late deaths (mean survival, 16 months), primarily related 
to complications characteristic of this group of cirrhotics: upper 
gastrointestinal hemorrhage and infection. Twenty-three pa- 
tients were alive by June 25, 1980, with mean survival of 46 
months. Four patients operated on five or more years ago survive 
without ascites. An accurately placed LeVeen shunt dramatically 
relieves intractable ascites with improvement in renal function, 
nutrition, and general health. The operation enables at least 
partial rehabilitation so that ambulatory care becomes feasible 
for many of these chronically and seriously disabled patients. 

(Arch Surg 1981;116:518-524) 


scites in patients with alcoholic cirrhosis and portal 
hypertension usually is controlled by standard medi- 
cal treatment. In addition to abstinence from alcohol, the 
objectives of medical therapy are nutritional repletion and 
body-fluid volume depletion induced by restriction of 
sodium and water intake and judicious use of diureties. A 
small percentage of such patients, usually those whose 
ascites was massive initially, will fail to respond or will 
suffer renal failure, encephalopathy, or other complica- 
tions. After continued disability, an early death is a 
common outcome in this group. In this communication we 
describe the results in 52 consecutive patients with intract- 
able cirrhotie ascites treated by peritoneovenous shunting 
from March 1975 to June 1978. 
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PATIENTS AND METHODS 


The population consisted of 52 patients with advanced alcoholic 
cirrhosis who were not relieved of persistent, disabling ascites by 
medical treatment. These comprised 4.5% of the entire population 
of cirrhoties with ascites admitted to our hospital during the study 
interval. The average age of the group when operated on was 54 
years, with a range from 42 to 65 years. The diagnosis of advanced 
cirrhosis was made clinically from the history of prolonged 
alcoholism, presence of multiple stigmata of cirrhosis including 
signs of malnutrition, and evidence of liver injury and dysfunc- 
tion. 

We selected for shunts those cirrhotic patients who had all of the 
following: (1) massive, disabling, sterile, nonmalignant ascites; (2) 
stable or improving liver disease; and (3) failure to respond to 
aggressive dietary and diuretic therapy in hospital for at least six 
weeks. In 24 of the first 25 patients, diuresis in response to 
autogenous ascitic fluid infusion (AAFI) was also used as a 
predictor for successful peritoneovenous shunting. A patient was 
considered to have failed to respond to medical therapy if, during 
the course of body-fluid depletion, ascites continued to be dis- 
abling despite decreases in creatinine clearance (Cer) on two 
successive days to levels below 40 to 50 mL/min. Such extraneous 
causes for circulatory failure of cirrhosis! as hemorrhage, diarrhea, 
pancreatitis, and sepsis were absent. Artificial decreases in Cer 
caused by incomplete urine collections were excluded as in every 
instance there was a twofold to threefold rise in serum creatinine 
level. Four patients, admitted with frank renal failure with a Cer 
of less than 20 mL/min, were not further treated with diuretics 
but had volumes expanded. The average duration of preshunt 
hospitalization was 72 days. 

The AAFIs were performed in 24 patients using a closed, sterile, 
alternating bag system as previously described.? In all instances, 
ascitie fluids were sterile before and after infusions and contained 
less than 400 WBCs per microliter, of which more than 60% were 
lymphocytes. Large increases in urine flow always had to be 
induced by concomitant diuretic administration. Intravenous (IV) 
furosemide in doses of 20 to 80 mg was used in our patients. 

The LeVeen shunt was inserted under local anesthesia. The 
system consists of an intraperitoneal inflow cannula, the extraper- 
itoneal LeVeen valve, and a subcutaneous outflow tube, the tip of 
which, when properly placed, terminates within the right atrium. 
Intraperitoneal pressures that exceed right atrial pressure by 3 to 
5 em H,O will allow one-way flow of ascitic fluid into the 
intravascular space. Details of valve design, performance charac- 
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Fig 1.—Immediate response to placement of peritoneovenous 
shunt (PVS). Each short vertical arrow denotes intravenous 
injection of 20 mg of furosemide. Large diuresis (left upper 
yertical axis, solid line, liters per day) and natriuresis (right 
ordinate, broken line, milliequivalents per day) were accompa- 
nied by corresponding decrease in volume of ascitic fluid and of 
edema fluid as shown by decrease in body weight (bottom left 
axis, kilograms). Pulmonary edema associated with omission of 
diuretic administration and decrease in urinary volume during 
third postoperative day was promptly relieved by resumption of 


furosemide injections. 


teristics, and tec nique of shunt replacement have been previously 
published. 

The study protocol was approved by the Human Studies Com- 
mittee and the Research and Education Committee of the Veter- 
ans Administration Hospital, Hines, Ill, in 1975, prior to beginning 
the study, and at yearly intervals since then. Informed consent 
was obtained from each patient or a responsible relative. 

Signifieances of differences between results of studies before 
and after operation were determined by the paired t test. Where 
results are expressed as means and variances, the latter are stated 
as +1 SE. 


RESULTS 


Typieally within one to 1% hours following proper shunt 
placement, after IV administration of 20 to 80 mg of 
furosemide, urine volume and sodium excretion markedly 
increased. The diuresis was continued by repeated injec- 
tions of furosemide as necessary, and body weight and 
volume of ascites progressively decreased (Fig 1). A 5- to 
10-L/day diuresis was induced to avoid circulatory overload 
consequent to the large flow of ascitic fluid into the 
intravascular space during the first two to three days after 
operation (Fig 1). Weight losses averaged 17.8 kg. Six 
patients did not experience diuresis; possible explanations 
for this are discussed under “Comment.” 

Forty-four patients were discharged with shunts in place 
and in all except one the ascites was diuresed. At this 
writing, they have been followed up for 24 to 64 months; 
the mean survival is 46 months in the 23 (44%) patients still 
living. It is gratifying that four patients remain free of 
ascites more than five years after placement of the shunt. 
With one exception, all of those who returned home 
remained ambulatory and were self-sufficient and in an 
improved state of health. During convalescence from the 
shunt operation, appetite and food intake markedly 
improved; body fat, muscle mass, and exercise tolerance 
progressively increased. Many of the physical features 
commonly associated with cirrhosis with ascites and portal 
hypertension, such as wasting of the muscles of face, trunk, 
and extremities. distention of the epigastric venous sys- 
tem, and edema of the external genitalia and lower 
extremities, were markedly diminished or absent one year 
after operation. 

Of the 29 (56%) patients who died, eight (15%) died five 
to 60 days after operation, eight with encephalopathy, five 
with infeetion, and two with coagulopathy (many had more 
than one contributing factor). The other 21 patients (40%) 
who died had a mean survival of 16 months. Contributing 
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Fig 2.—Serum albumin concentrations before and at one and Six 
months after shunting. Increase from mean + SE of 3.15 + 0.13 
g/dL before shunting to 3.2 + 0.13 g/dL one month later is not 
significant. However, concentration at six months (4.01 + 0.13 
g/dL) is significantly higher than that before operation (f = 5.42, 
P < .001) and also than at one month (t = 5.79, P < .0C1). 


CREATININE CLEARANCE 


Oo 
PRESHUNT MO 6 MO 


Fig 3.—Creatinine clearances before and at one and six months 
after shunting. Preshunt clearances were those at admission 
before diuretic administration. Changes from preshunt values 
(mean + SE, 74 + 7.8mL/min) to those at one month (112 + 9.6 
mL/min) and at six months (119 + 7.5 mL/min) are significant 
(t = 6.48, P < .001; t = 6.08, P < .001, respectively). Difference 
between results at one and at six months is not significant. 
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factors were hemorrhage (nine patients; in two more this 
was uncertain), six being primary and three secondary; 
infection (13; in two more this was uncertain), six primary, 
seven secondary; intestinal obstruction (three); cancer (of 
the esophagus, larynx, three); superior vena cava syn- 
drome, alcoholic cardiomyopathy, and congestive heart 
failure (one); and depression, starvation, and volume deple- 
tion (one). 

The results of serial studies on the 19 patients (of the 
first 25 treated) surviving for six months following shunt 
placement corroborated the physical manifestations of 
nutritional repletion. The mean preshunt serum bilirubin 
level of 1.7 + 0.2 mg/dL gradually improved to 1.1 + 0.1 
mg/dL six months after shunt placement (P — .005). The 
mean serum albumin level increased to 4.0 + 0.1 g/dL 
after six months from 3.1 + 0.1 g/dL before shunt (Fig 2) 
(P < .001). Mean hematocrit value of 35% + 1.0% before 
shunt fell to 30% + 0.8% within one month of shunt 
placement (P < .001) and gradually rose to 38% + 1.1% 
during the subsequent five-month interval (one month vs 
six months, P< .001; before shunt vs six months, 
P < .025). Renal function, as determined by BUN level and 
Cer, also improved. The mean preshunt BUN level of 
23 + 2.7 mg/dL fell to 15 + 15 mg/dL (P < .001) after 
shunt, where it remained. The mean preshunt Cer of 
74 + 7.8 mL/min improved to 112 + 9.6 mL/min within 30 
days (P < .001) and further improved slightly to 119 + 7.5 
mL/min during the subsequent five-month interval 
(Fig 3). 

Despite the appearances of improving health and objec- 
tive confirmation of this from results of the studies 
described, these patients are often threatened by life- 
endangering complications as follows: return to alcoholism; 
upper gastrointestinal (GI) bleeding (mucosal erosions 
extending into varices or other vessels) mainly induced by 
alcohol or aspirin; infection; intestinal obstruction from 
fibrosis of the peritoneum (cocoon formation) or incarcer- 
ated hernias; recurrence of ascites; biliary lithiasis and 
pancreatitis; and intercurrent disease. 


COMMENT 


In general, our results confirm those reported earlier 
that indicated relief of refractory ascites by a properly 
placed peritoneovenous shunt.'^^ For some patients, this 
was a last-resort treatment performed at a critical point in 
their illness. In them, the results were dramatic in revers- 
ing a continued downhill course. For the remainder of our 
patients, the shunt provided relief from chronic, disabling 
ascites with subsequent improvement in both general 
health and self-image. 


Role of AAFI 


Early in the series, preoperative preparation was slightly 
different from our current policy. In 24 of the first 25 
patients, AAFI was performed prior to insertion of the 
LeVeen shunt. Aside from the additional work involved in 
this procedure, the chief disadvantage of AAFI is the small 
possibility of inducing an infection. To balance this there 
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are several advantages: (1) the postshunt diuresis can be 
predicted based on the response to rapid infusion of the 
ascitic fluid into the intravascular space; (2) as the ascitic 
fluid is mobilized from the peritoneal cavity in two stages 
and the abdomen is partially decompressed at the time of 
shunt insertion, inflow of ascitic fluid into the vascular 
space is slowed. We believe that this reduces the hazard 
from circulatory failure with pulmonary edema. Another 
theoretical but unproved advantage is that it may be 
responsible for the absence of postoperative clinical coagu- 
lopathy (bleeding) in these patients related to the staged 
return of ascitic fluid into the blood stream. However, we 
now reserve AAFI for unusual circumstances such as 
tiding over a patient temporarily until a contraindication 
to peritoneovenous shunting can be resolved. A practical 
solution to the aforementioned problems may be simply to 
discard an "appropriate quantity" of ascitie fluid at the 
time of insertion of the shunt. We now do this in patients 
with tense ascites although we are concerned over the loss 
of considerable quantities of plasma proteins sequestered 
in these protein-depleted patients. However, the idea is 
attractive and the efficacy of this procedure should be 
tested in a systematic manner. 


Problems and Complications During 
Early Postoperative Period 


Physicians treating a patient with a peritoneovenous 
shunt must be cognizant of several potential problems 
during the early postoperative period, including fluid 
volume overload, which may result in pulmonary edema 
and congestive heart failure or increased portal pressure 
and variceal bleeding; potassium depletion secondary to 
diuresis; coagulopathy; infection (often present preopera- 
tively); and, secondary to a misplaced shunt, nondiuresis 
(also with organic renal failure) and ventricular arrhyth- 
mias. In the patient whose abdomen has not been previous- 
ly decompressed, the necessity for producing a very large 
(+5 L/day) diuresis in order to avoid circulatory failure 
during the first several days has not been sufficiently 
emphasized. This diuresis usually must be induced by 
diuretic administration. Fortunately, these patients now 
become quite sensitive to the IV administration of furo- 
semide, but occasionally large quantities must be given to 
stimulate an adequate diuresis. Another precaution that 
will further minimize this danger of fluid overload is to 
restrict exogenous fluid intake to 1 L/day from all sources 
during this postoperative period and to delay applying a 
tight abdominal binder until after the abdomen has been 
nearly emptied of fluid. The major potassium losses in the 
urine must be partially replaced by appropriate supple- 
ments. Kaliuresis may be reduced by continuing adminis- 
tration of spironolactone, 200 mg/day, into the postopera- 
tive period. 

Postshunt coagulopathy has received considerable atten- 
tion in other reports'* and in two of our patients was a 
contributing factor to their deaths. Infused ascitic fluid 
may contain thromboplastins, endotoxin, and anticoagu- 
lant fibrin degradation products and also has only small 
concentrations of fibrinogen and other coagulation factors. 
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' intravaseular clotting actually can be demonstrated, the 
rms “consumptive coagulopathy” or "disseminated intra- 
ascular coagulation” (DIC) are appropriate. On the other 
dnd, an anticoagulated state ("pseudo-DIC") may be 
onsequent to action of infused fibrin degradation prod- 
cts. We make every attempt to identify those patients 
uring the preoperative evaluation who have overt or 
ubstantia! subclinical coagulopathy, often accompanied by 
ecent or current infection or alcoholic hepatitis with 
iundiee and vitamin K depletion. Empirically, we have 
ound that an elevation of prothrombin time (PT) to more 
han 6 s over control identifies those patients who will have 
n unacceptable incidence of postshunt hemorrhage. The 
"T should be reduced to less than 2 s prolonged. Fresh 
rozen plasma is used liberally during the preoperative and 
ostoperative periods in order to minimize postshunt coag- 
lopathy. A single operation is performed, with meticulous 
nechanical hemostasis and the discarding of “enough” 
scitie fluid. The maximum hazard postoperatively is dur- 
ng the first week. Infection and coagulopathy must be 
liagnosed and treated early. Daily readings of PT should 
je taken, and wounds and stools should be closely observed. 
(he PT should still be kept at less than 2 s prolonged, with 
idministration of vitamin K and fresh frozen plasma. It 
nay be necessary to interrupt the shunt flow if rising PT 
y hemorrhage cannot be controlled by other means. 

Infection was a major contributing factor in five of eight 
arly postoperative deaths. In one patient, unrecognized 
nfected ascitic fluid was present at the time of shunt 
ylacement. It is mandatory that ascitic fluid cell counts and 
"ultures be performed 24 to 48 hours preoperatively to 
ninimize this potential source for a postshunt disaster. All 
‘oreign bedies, such as the urinary drainage catheter and 
[V infusion catheters, should be removed early in the 
postoperative course in order to eliminate potential sources 
for bacterial seeding. 

Proper placement of the venous end of the shunt is 
ritieal in order to ensure proper function and minimize 
subsequent outflow obstruction from clotting about the 
venous tip. Early in our series, we preferred using the right 
axternal jugular or right cephalic vein for access to the 
venous system. We subsequently learned that the venous 
end of the shunt was inaccurately placed and was 
obstructed in eight of 23 patients; this presumably was 
responsibie in the majority of patients in whom diuresis 
unexpectedly failed postoperatively. We now use the right 
internal jugular vein for access and verify correct place- 
ment of tae outflow tip in the distal superior vena eava, or 
preferably the right atrium, by roentgenography at the 
time of operation. Other venous access sites are reserved 
for those patients in whom the right internal jugular vein 
is not available, as in reoperation. 


Late Problems and Complications 


Problems faced by the postshunt patient and his physi- 
cian during subsequent months and years are mentioned at 
the end of the "Results" section. Using the considerable 
resources available for formal and informal therapy, we 
expended large efforts to aid these patients to avoid 
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returning to aleoholism. Despite these exertions, at least 
25% resumed drinking, and this was directly responsible 
for initiating the chain of events (GI bleeding, pancreati- 
tis) that led to death in six patients. 

Late mortality is most often related to GI hemorrhage 
and infeetion, with both conditions frequently present in 
the same patient. Two thirds of the late deaths were from 
these causes; these are the primary etiologies that lead to 
death in the nonshunted cirrhotic population. In only three 
patients was the shunt implieated as a possible contribut- 
ing factor in persistent infection, and therefore it was 
removed. Early recognition of the source of the infection 
followed by prompt, adequate treatment is the key to 
suecessful management of postshunt infections. Peritoni- 
tis appearing after shunting can frequently be treated by 
early and aggressive antibiotie therapy without removal of 
the shunt. The patient with peritonitis and biliary lithiasis 
is a particularly difficult problem. The risk of biliary tract 
surgery in the cirrhotie with an elevated PT is high, but 
failure to recognize and effectively treat this biliary 
infection will frequently lead to the patient's death from 
overwhelming sepsis. Gastrointestinal bleeding remains a 
frustrating management problem in the postshunt patient. 
Liberal use must be made of all diagnostic measures 
available in order to attempt to identify those patients in 
whom esophageal varices are bleeding. Portosystemic 
shunting was performed in three patients based on the 
inference that portal hypertension was the principal etiolo- 
gy for their GI hemorrhaging. 

Intestinal obstruction occurred in seven of our patients 
and led to death in three. In five patients, a markedly 
thickened and fibrotic peritoneum enveloped the small 
bowel in a “cocoon,” trapping and kinking the bowel" 
within this fibrous peel so that obstruction resulted." A 
tedious dissection that involves incision into a stripping of 
this peel is necessary in order to free the trapped loops. 
Care should be taken to avoid entering the lumen of the 
small bowel as the resulting contamination and pestopera- 
tive peritonitis in these patients will usually precipitate 
overwhelming sepsis. The etiology of this thickened, 
fibrotie peritoneum is unclear. It appears to be more 
pronounced in our cirrhotic patients who received shunts 
than in those patients with cirrhosis and ascites examined 
at autopsy who had received only medical therapy. We have 
not encountered small-bowel obstruction from this etiology 
in our cirrhotics who did not receive shunts. In no instance 
was the abdominal portion of the shunt tubing implicated 
as a mechanical factor in the small-bowel obstruction. Two 
patients with intestinal obstruction were successfully oper- 
ated on for inearcerated abdominal hernias. 

Recurrence of ascites in a successfully diuresed patient 
indicates shunt malfunction. This may be caused by out- 
flow obstruction secondary to clotting at the shunt tip or 
inflow obstruction from valve occlusion. A shunt roentgen- 
ogram will clarify the etiology of the malfunction. The 
outflow tubing on the anterior chest wall is easily entered 
and free flow demonstrated by injection of contrast media. 
In the presence of outflow obstruction, dye injection will 
usually demonstrate a clot about the venous tip. In the 
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absence of outflow obstruction, the dye is cleared from the 
tubing within 30 s with a properly functioning inflow 
system. The shunt can then be revised with correction of 
the problem. 


Indications and Risk Factors 
for Peritoneovenous Shunting 


All patients not in renal failure at admission were 
treated in hospital with aggressive medical therapy for at 
least six weeks. They received shunts if disabling ascites 
persisted in spite of adequate diuretic-induced body fluid 
depletion as indicated by the reduction of Cer to 40 to 50 
mL/min. In addition, four patients with functional renal 
failure (hepatorenal syndrome, serum creatinine level 
higher than 2.4 mg/dL) were treated by peritoneovenous 
shunting. In this series and from the reports of others, 
this therapy may have improved somewhat the usual 
dismal prognosis in patients with the hepatorenal syn- 
drome. The improvement in Cer that follows placement of 
the LeVeen shunt in these patients is of special interest. 
The Cer is an adequate indicator of glomerular filtration 
rate. Baldus'^ has shown that glomerular filtration rates 
parallel renal plasma flows. Thus, the reduced Cer before 
operation is accompanied by decreased renal plasma flow. 
The increase in glomerular filtration rate after peritoneo- 
venous shunting (shown by the rise in Cer) indicates a 
proportional rise in renal plasma flow. At least two 
circulatory changes are brought about by peritoneovenous 
shunting. The plasma volume increases following translo- 
cation of protein-containing ascitic fluid from the abdomen 
into the intravascular compartment. In addition, the car- 
diac output rises.'**^ At least two factors are important in 
this latter improvement: (a) the expanded intravascular 
volume, and (b) the consequences of the mechanical and 
hydrostatic changes following reduction in intra-abdomi- 
nal pressure and volume produced by removal of ascitic 
fluid." Among these in (b) are increased venous return 
from the lower extremities following reduction in inferior 
vena cava pressure and improved pump function following 
reduction in cardiac compression and torsion from decrease 
in upward pressure on the heart through the diaphragm. 
The increase in Cer after peritoneovenous shunting indi- 
cates a corresponding improvement in renal perfusion 
induced by this procedure." The outlook is most hopeful in 
patients with stable and improving liver disease and no 
other complications. Of the patients treated by Wapnick et 
al," overall, five of 20 survived one to two years. These 
included two of 14 with encephalopathy or alcoholic hepati- 
tis, or both, and one of four with accompanying heart 
failure. Only two of 20 had no other serious problems; both 
survived two years. Thus, "uncomplieated hepatorenal 
syndrome" may not be very common within the group, and 
the number and gravity of accompanying abnormalities 
are important determinants of prognosis. We hypothesize 
that it is important to insert a shunt early during the 
course of renal failure in order to avoid progression from 
functional to organic or irreversible kidney disease. 

Abdominal hernias with severe ascites are also an indi- 
cation for peritoneovenous shunting if they are large and 
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disabling or if they are life threatening, ie, incarcerating, 
showing ulceration or inflammation of the skin, or thin- 
ning of the sac so that perforation is imminent. Repair of 
the hernia is postponed if possible until the abdomen is w$ll 
decompressed after peritoneovenous shunting. Performing 
both procedures at the same operation increases the risk of 
infection as well as wound bleeding related to postshunt 
coagulopathy. 

High-risk factors for placement of a shunt are recurrent 
coma; infections, especially peritonitis or sepsis; overt or 
substantial subclinical coagulopathy; cardiac failure not 
secondary to the effects of ascites; “organic” oliguric renal 
failure; and severe active liver injury. Correction or 
improvenent in .nese problems, however, may permit 
these patients to become suitable candidates for subse- 
quert peritoneovenous shunting. We have been impressed 
wit 1a history of coma as a particularly bad prognostic sign 
and believe it to have contributed to several of the postop- 
erative deaths in the early part of our series. Any compli- 
cation during the postoperative period may precipitate 
recurrence of the coma. Comatose patients are very likely 
to aspirate secretions and vomitus. Eventual development 
of aspiration pneumonitis is almost inevitable and fre- 
quently leads to death, as occurred in these patients. The 
brief survival in the presence of severe encephalopathy has 
also been noted by Wapnick et al"? in patients with 
cirrhosis and renal failure. The other high-risk factors are 
deterrents to successful peritoneovenous shunting unless 
they can be corrected preoperatively. 

Incidental operations performed in the patients who 
received shunts included repair of hernias (20); correction 
of small-bowel obstruction (five); colon resection for cancer 
(one); cholecystectomy (three); and portosystemic shunt 
(three). We recommend interruption of the outflow tube of 
the shunt prior to an intra-abdominal operation to prevent 
the potential hazard of air embolism. This ean be accom- 
plished by placing a noncrushing clamp on the tube in its 
subcutaneous position on the anterior chest wall. Several 
liters of sterile IV-quality isotonie electrolyte solution are 
then placed in the peritoneal cavity prior to closure of the 
abdominal incision and removal of the clamp on the 
outflow tube. We believe that it is not necessary to 
interrupt the shunt for repair of abdominal-wall hernias, 
although care is taken to keep the inflow tube of the shunt 
under residual or added abdominal-cavity fluid. 


CONCLUSION 


The reduction in discomfort and improvement in nutri- 
tion and renal function and in physical mobility that 
followed rapid resolution of ascites lead us to infer that our 
patients were benefitted by shunting. The further infer- 
ence that life is prolonged by the operation seems a 
reasonable one. However, in the absence of a comparable 
control group, this remains an unproved hypothesis. Even 
if death is markedly delayed, the cirrhotic continues to be 
vulnerable to a variety of life-endangering complications. 
This is especially true of the person who returns to 
alcoholism. The short-term benefits from resolution of the 
ascites may thus be partially or completely nullified by 
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hese intermittently occurring catastrophes. Treatment of 
hese patients requires expenditure of large resources and 
auch professional time and effort. We are now participat- 
ft: in a large-scale prospective randomized study con- 


ducted by the VA better to evaluate the efficacy of 
peritoneovenous shunting as compared with maximum 
medical therapy in a similar group. 
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Discussion 


JACK PICKLEMAN, MD, Maywood, Ill: The authors have proven 
well that selectivity is important in deciding which of these 
patients to treat with shunts. The 15% mortality, the 15% shunt 
revision rate. and the complications of hernia, GI bleeding, ete, all 


point this out. 
They mentioned the large number of patients with large hernias 


or hernias eroding the skin that should be operated on. Do they 
advise operation before or after placement of the LeVeen shunt? 
It is a bit of a trade-off. If you operate on them before, you are 
operating in the presence of massive ascites. If you operate on 
them later, you might be buying the problems of air embolus or an 
infected shunt. For example, in one patient I inserted a LeVeen 
shunt. With the increase in pressure caused by the abdominal 
binding, he popped out two very large inguinal hernias, and it was 
quite difficult repairing those in the presence of ascites. 

Furthermore, I would pose a question about some portal hemo- 
dynamics. LeVeen himself has shown that the hematocrit value 
decreases, cardiac output increases, and hepatic venous wedge 
pressure decreases after this operation; in addition, he thinks that 
perhaps these patients are afforded some degree of protection 
against variceal bleeding in the future because of this decrease in 
portal hypertension. Recent data from the East Orange (Calif) VA 
Hospital show just the opposite. They show an increase in hepatic 
venous wedge pressure and, therefore, in portal pressure, with a 
tendency for these values to return to normal with the passage of 
time. My question is this: when did the GI bleeding they noted 
postoperatively after the LeVeen shunt occur? Did this oecur in 
the first few months or later, when perhaps the wedged hepatic 
pressure was dropping? | 

GEORGE L. JULER, MD, Long Beach, Calif: Ascites secondary to 
alcoholic cirrhosis is a mechanical disease due to the postsinusoidal 
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blockage of the intrahepatic lymphaties. The peritoneovenous 
shunt is a mechanical means of treating a mechanical disease 
entity. The valve is actually a modification of the old Spitz-Holter 
valve, which has been in use since 1962. 

There are two popular theories as to the cause of the ascites in 
the cirrhotie patient, one being that the deranged hepatic cell 
elaborates or fails to detoxify a potent humoral agent that 
possesses or triggers the salt-retaining activity and the aldoster- 
onism, thus produeing the ascites secondarily. The other theory 
poses that the ascites is primarily an imbalance between lymphat- 
ie production and lymphatic absorption and that the aldosteronism 
is a secondary manifestation. The visceral sequestration of ascites 
reduces the glomerular infiltration and stimulates the renin 
aldosterone mechanism. 

Experimental clinical observations to date suggest that the 
rapid return of lymph to the blood stream halts the events that 
lead to the water and salt retention despite the persistence of the 
mechanical lesion that caused the lymphatic imbalance in the first 
place. Thus, the data argue against the idea that refractory 
ascites, the elevated plasma renin level, aldosteronism, and the 
hepatorenal syndrome are caused by liver cell malfunction. 

The complications associated with the peritoneovenous shunts 
are the most important part of the operation to master, as the 
authors have pointed out. Accurate placement of the venous limb 
of the shunt prevents the malfunction or failure of the shunt. In 
our experience with 30 patients treated with shunts in our 
hospital, we encountered three patients with coagulopathy, two of 
whom died. This is probably the most important complication to 
master. This probably can be controlled best by frequent coagula- 
tion screens done in the immediate postoperative period. If and 
when coagulopathy does occur, we have found that immediate 
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clipping of the venous limb of the shunt, replacing the deficient 
coagulation factors by component therapy and lavaging the 
peritoneal cavity after removal of the ascites before reopening the 
shunt, has been successful. 

We have had one shunt failure, which was due to malplacement 
of the venous limb, and this was corrected by shunt replacement. 
We had one case of shunt sepsis. The patient died in spite of 
removal of the shunt and appropriate antibiotic therapy. These are 
the most important complications of the shunt to master. 

Perhaps the most important controversial question is, should the 
shunt be used in the hepatorenal syndrome? Data to date do not 
answer this question. I do not know the answer. All I know is that I 
have seen it work in two patients. 

The second controversial question is, does the shunt prolong 
survival in the patient with refractory ascites? We are involved in 
our institution with the VA cooperative study, which is a random- 
ized study comparing patients who receive medical management 
with those receiving shunts. All we know to date is that in those 
patients in whom the shunt is successful, the quality of life is 
improved. 

HıLDING H. OLSON, MD, Seattle: I was interested in this paper 
for many reasons. One is that there has been no mention of the 
Denver shunt. We have been much happier with the Denver shunt 
than with the LeVeen shunt. 

Many of our drainage procedures are directed not only toward 
the patient with portal hypertension with ascites but also toward 
those with malignant effusion. When this is the case, the Denver 
shunt is much more valuable and will remain functional for a much 
longer time. 

At the North Pacifie Surgical Association meeting, we were 
introduced to "Nugatory Patient Selectivity" by Dr Stanley W. 
Tuell of Tacoma, Wash. It is obvious, however, that the patients of 
Greenlee et al are getting excellent care and are not treated in a 
trifling manner. 

DONALD SILVER, MD, Columbia, Mo: I agree with Dr Olson that 
the Denver shunt, in our hands, appears to be a more useful shunt 
with an increased potential for remaining patent. The Denver 
shunt contains a one-way valve mechanism that is placed over the 
costal margin. With this pump valve mechanism in-line, the 
patient can compress the chamber against the costal margin and 
get "spurts" of ascitic fluid through the system, which helps 
decrease fibrin deposition and clotting. 

The coagulopathy that occurs with the shunt seems to be a DIC 
that occurs when the ascitic fluid enters into the blood stream. The 
DIC is usually self-limited and rarely requires fresh frozen plasma 
or other forms of management. If the DIC becomes clinically 
serious and causes bleeding, we treat it with heparin. We start 
heparin therapy preoperatively and continue it postoperatively in 
those patients who are at risk for a DIC. 

I wonder how the discussants determine the patency of the 
shunt that works, or seems to work very well, for a few days and 
then loses its effectiveness. We use the Doppler method to 
evaluate flow through the shunt. The low flow rate and limited 
partieulate matter are detectable with standard Doppler equip- 
ment. Of course, if the flow is stopping, or has stopped, an 
injection of contrast material, through a fine needle, into the 
shunt will frequently indicate the cause of the decreased flow, eg, 
kinking, obstruction of the outflow limb, and clots. 

DR GREENLEE: Dr Pickleman asked how to treat those patients 
with abdominal wall hernias and ascites. We generally decompress 
the ascites by peritoneovenous shunting at the initial operation 
and repair the hernia at a second procedure to take advantage of a 
stable patient with a decompressed abdomen. Dr Pickleman also 
mentioned the problem of air embolism in a patient with a shunt 


524 Arch Surg—Vol 116, May 1981 


who is undergoing an abdominal operation. If we are performing 
an intraperitoneal procedure, we occlude the shunt on the anterior 
chest wall with a noncrushing clamp during the interval of the 
intra-abdominal portion of the operation. Before closing the 
incision, the abdomen is filled with several liters of IV-quality 
normal saline solution prior to opening the occluded shunt on the 
anterior chest wall We do not take these precautions with 
abdominal wall hernias but simply try to keep the inflow portion 
of the shunt under residual ascitic fluid in order to minimize the 
chance for air embolism. The exact risk of air embolism is unclear 
with an open shunt when the peritoneal cavity is opened to 
atmospherie pressure. We are, however, aware of at least one 
instance of a fatality secondary to air embolism following pneu- 
moperitoneum consequent to colon perforation from polypectomy 
and cautery of base through the colonoscope. 

Dr Pickleman asked about postoperative bleeding from esopha- 
geal varices following peritoneovenous shunting. He pointed out 
the conflicting data reported on the effect of LeVeen shunting on 
portal pressure. Dr LeVeen noted no increase in hepatic vein 
wedge pressure, but his patients were well diuresed. In contrast, 
Samanta et al, as cited in our article, noted an increase in portal 
pressure, but their patients were not diuresed. Undoubtedly, the 
pressure in the portal system following peritoneovenous shunting 
reflects the degree of plasma volume expansion permitted through 
the use of diuretics. Postshunt variceal bleeding in our series has 
occurred at random intervals as one might expect in our cirrhotic 
population without shunts. 

Dr Juler reviewed the physiology and several theories of ascites 
formation. We agree completely with his emphasis on accurate 
placement of the venous end of the shunt in the right atrium in 
order to ensure a functioning shunt. Dr Juler indicated that he 
interrupts the venous limb promptly in the presence of substantial 
coagulopathy. We use fresh frozen plasma liberally during the 
postshunt period in the presence of coagulopathy and only inter- 
rupt the shunt in the presence of overt hemorrhage and markedly 
elevated PT. Dr Juler asked if the hepatorenal syndrome was an 
indieation for placing a LeVeen shunt. Four of our patients met 
generally accepted criteria for the hepatorenal syndrome and, 
following the placement of a LeVeen shunt, three of these patients 
corrected their functional renal failure. 

We agree with Dr Juler that it has not been proved that life is 
extended following peritoneovenous shunting. This particular 
question is being addressed by a VA cooperative study currently in 
progress. 

Dr Olson asked about the Denver shunt and its role in the 
management of ascites. This shunt, of course, has a pump mecha- 
nism over the anterior chest wall so that debris can be cleared from 
the line. This minimizes the incidence of shunt obstruction, but we 
do have some concern about the embolization of this debris. We 
have, however, used it in several patients in whom clogging 
repeatedly developed in the LeVeen valve. The Denver shunt may 
have a role in the management of malignant ascites where the 
amount of debris is presumably higher. 

Dr Silver indicated that he has used heparin for the manage- 
ment of postshunt coagulopathy. We have not used this but have 
relied on the liberal use of fresh frozen plasma during the early 
postoperative period in order to keep the PT within a reasonable 
range. Dr Silver also asked about the Doppler for studying shunt 
flow. We have not used this, but would expect that after the first 
week or so, the flow would be so slow that the Doppler would be 
unable to detect whether or not the shunt is functioning. We use a 
shuntogram with contrast material in order to detect outflow or 
inflow obstruction in those patients with recurring ascites and in 
whom obstruction is suspected. 
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Brief Summary 
CONSULT PACKAGE INSERT FOR FULL PRESCRIBING INFORMATION 


Microbiology: The bactericidal activity of cefotaxime sodium results from inhibition of cell 
wall synthesis. Cefotaxime sodium has /n vitro activity against a wide range of gram-positive 
and gram-negative organisms. Claforan has a high degree of stability in the presence of beta- 
lactamases. both penicillinases and cephalosporinases. of gram-negative and gram-positive 
bacteria. The following in vitro data are available. but their clinical significance is unknown. 


Gram-positive: Staphylococcus aureus, including penicillinase and non-penicillinase produc- 
ing strains, Staphylococcus epidermidis, Streptococcus pyogenes (Group A beta-hemolytic 
streptococci), Streptococcus agalactiae (Group B streptococci) (NOTE: Most strains of entero- 
cocci, e.g., S. faecalis are resistant.), Streptococcus pneumoniae (formerly Diplococcus 
pneumoniae). 


Gram-negative: Citrobacter species. Enterobacter species. Escherichia coli. Haemophilus 
influenzae (including ampicillin-resistant H. influenzae). Klebsiella species (including K. pneu- 
moniae). Neisseria gonorrhoeae. Proteus mirabilis. Proteus morgami. Proteus rettgeri. 
Proteus vulgaris. Providencia species. Salmonella species (including S. typhi). Serratia 
species. Shigella species. 


Anaerobes: Bacteroides species. Clostridium species (NOTE: Most strains of C. difficile are 
resistant.). Peptococcus species. Peptostreptococcus species. 


Cefotaxime sodium is active against some strains of Pseudomonas aeruginosa. 


Susceptibility Tests: Quantitative methods that require measurement of zone diameters give 
the most precise estimate of antibiotic susceptibility One such procedure has been recom- 
mended for use with discs to test susceptibility to cefotaxime sodium. Interpretation involves 
correlation of the diameters obtained in the disc test with minimum inhibitory concentration 
(MIC) values for cefotaxime sodium 


Reports from the laboratory giving results of the standard single-disc susceptibility test using 
a 30-4 g cefotaxime sodium disc should be interpreted according to the following criteria: 


Susceptible organisms produce zones of 23 mm or greater, indicating that the 
tested organism is likely to respond to therapy. 


Organisms of intermediate susceptibility produce zones of 18 to 22 mm. indicating 
that the tested organism would be susceptible if high dosage is used or if the 
infection is confined to tissues and fluids (e.g.. urine). in which high antibiotic 
levels are attained. 


Resistant organisms produce zones of 17 mm or less. indicating that other therapy 
should be selected. 


Organisms having zones of less than 18 mm around the cephalothin disc are not necessarily 
of intermediate susceptibility or resistant to cefotaxime sodium. 


Organisms should be tested with the cefotaxime sodium disc, since cefotaxime sodium has 
been shown by in vitro tests to be active against certain strains found resistant to cephalosporin 
class discs. The cefotaxime sodium disc should not be used for testing susceptibility to other 
cephalosporins. 


A bacterial isolate may be considered susceptible if the MIC value for cefotaxime sodium is 
not more than 8 «g/ml. Organisms are considered resistant to cefotaxime sodium if the MIC is 
greater than 16 ug/ml. 


INDICATIONS AND USAGE 
Claforan is indicated for the treatment of serious infections caused by susceptible strains of the 
designated microorganisms in the diseases listed below 


(1) Lower respiratory tract infections, including pneumonia. caused by Streptococcus 
pneumoniae (formerly Diplococcus pneumoniae). Streptococcus pyogenes (Group A 
Streptococci) and other streptococci (excluding enterococci, e.g.. Streptococcus faecalis). 
Staphylococcus aureus (penicillinase and non-penicillinase producing), Escherichia coli, 
Klebsiella species. Haemophilus influenzae (including ampicillin-resistant strains), and En- 
terobacter species. 


(2) Urinary tract infections caused by Escherichia coli, Klebsiella species. Enterobacter 
species, Proteus mirabilis, indole positive Proteus (i.e., P morgan, P. rettgeri, and P. vul- 
garis). and Staphylococcus epidermidis. 


(3) Gynecological infections, including endometritis and pelvic cellulitis caused by Escheri- 
chia coli. streptococci (excluding enterococci. e.g.. S. faecalis) and Peptostreptococcus 
species. 


(4) Bacteremia/Septicemia caused by Escherichia coli and Klebsiella species. 


(5) Skin and skin structure infections caused by Staphylococcus aureus (penicillinase 
and non-penicillinase producing). Streptococcus pyogenes (Group A streptococci) and other 
streptococci (excluding enterococci. e.g.. S. faecalis). Escherichia coli, Proteus mirabilis. and 
indole positive Proteus (i.e.. P morganii, P rettgeri, and P vulgaris). 


Specimens for bacteriologic culture should be obtained prior to therapy in order to isolate and 
identify causative organisms and to determine their susceptibilities to Claforan. Therapy may be 
instituted before results of susceptibility studies are known: however. once these results become 
available, the antibiotic treatment should be adjusted accordingly. 


CONTRAINDICATIONS 
Ciaforan is contraindicated in patients who have shown hypersensitivity to cefotaxime sodium or 
the cephalosporin group of antibiotics. 


WARNINGS 

BEFORE THERAPY WITH CLAFORAN IS INSTITUTED. CAREFUL INQUIRY SHOULD BE 
MADE TO DETERMINE WHETHER THE PATIENT HAS HAD PREVIOUS HYPERSEN- 
SITIVITY REACTIONS TO CEFOTAXIME SODIUM. CEPHALOSPORINS. PENICILLINS. OR 
OTHER DRUGS. THIS PRODUCT SHOULD BE GIVEN WITH CAUTION TO PATIENTS WITH 
TYPE | HYPERSENSITIVITY REACTIONS TO PENICILLIN. ANTIBIOTICS SHOULD BE 
ADMINISTERED WITH CAUTION TO ANY PATIENT WHO HAS DEMONSTRATED SOME 
“ORM OF ALLERGY. PARTICULARLY TO DRUGS. IF AN ALLERGIC REACTION TO CLAFO- 
3AN OCCURS. DISCONTINUE THE DRUG. SERIOUS HYPERSENSITIVITY REACTIONS 
MAY REQUIRE EPINEPHRINE AND OTHER EMERGENCY MEASURES. 


PRECAUTIONS 

Claforan has not been shown to be nephrotoxic: however. because high and prolongedgerum 
antibiotic concentrations can occur from usual doses in patients with transient or persistent 
reduction of urinary output due to renal insufficiency. the total daily dosage should be reduced 
when Claforan is administered to such patients. Continued dosage should be determined by 
degree of renal impairment. severity of infection, and susceptibility of the causative organism. 

Although there is no clinical evidence supporting the necessity of changing the dosage of 
cefotaxime sodium in patients with even profound renal dysfunction. it is suggested that. until 
further data are obtained. the dose of cefotaxime sodium be halved in patients with estimated 
creatinine clearances of less than 20 ml /min/1.73 m2. 

When only serum creatinine is available, the following formula? (based on sex. weight. and 
age of the patient) may be used to convert this value into creatinine clearance. The serum 
creatinine should represent a steady state of renal function. 

Weight (kg) x (140 — age) 


72 x serum creatinine 


Males: 


Females: 0.85 x above value 


As with other antibiotics. prolonged use of Claforan may result in overgrowth of nonsuscepti- 
ble organisms. Repeated evaluation of the patients condition is essential. If superinfection 
occurs during therapy. appropriate measures should be taken. 


Drug Interactions: Increased nephrotoxicity has been reported following concomitant admin- 
istration of cephalosporins and aminoglycoside antibiotics. 


Carcinogenesis, Mutagenesis: Long-term studies in animals have not been performed to 
evaluate carcinogenic potential. Mutagenic tests included a micronucleus and an Ames test. 
Both tests were negative for mutagenic effects. 


Pregnancy (Category B): Reproduction studies have been performed in mice and rats at 
doses up to 30 times the usual human dose and have revealed no evidence of impaired fertility 
or harm to the fetus due to Claforan™ (cefotaxime sodium). However. there are no well-con- 
trolled studies in pregnant women. Because animal reproductive studies are not always predic- 
tive of human response. this drug should be used during pregnancy only if clearly needed. 


Nonteratogenic Effects: Use of the drug in women of child-bearing potential requires that the 
anticipated benefit be weighed against the possible risks. 


In perinatal and postnatal studies with rats. the pups in the group given 1200 mg/kg of 
Claforan were significantly lighter in weight at birth and remained smaller than pups in the 
control group during the 21 days of nursing. 


Nursing Mothers: Claforan is execreted in human milk in low concentrations. Caution should 
be exercised when Claforan is administered to a nursing woman. 


Pediatric Use: Safety and effectiveness in infants and children have not yet been established 


ADVERSE REACTIONS 
Claforan is generally weil tolerated. The most common adverse reactions have been local reac- 
tions following IV or IM injection. Other adverse reactions have been encountered infrequently 


The most frequent adverse reactions (greater than 10) are: 


Local (5.1%) - Injection site inflammation with IV administration. Pain. induration. and ten- 
derness after IM injection. 

Hypersensitivity (1.9%) - Rash. pruritus, fever 

Gastrointestinal (1.7%) - Colitis. diarrhea, nausea. and vomiting. 


Less frequent adverse reactions (less than 1°%) are 


Hemic and Lymphatic System - Granulocytopenia, transient leukopenia. eosinophilia and 
neutropenia have been reported. Some individuals have developed positive direct 
Coombs Tests during treatment with the cephalosporin antibiotics 

Genitourinary System - Moniliasis. vaginitis. 

Central Nervous System - Headache. 

Liver - Transient elevations in SGOT. SGPT. serum LDH. and serum alkaline phosphatase 
levels have been reported. 

Kidney - As with some other cephalosporins. transient elevations of BUN have been occa- 
sionally observed with Claforan. 


DOSAGE AND ADMINISTRATION 

The usual adult dosage for Claforan is 1 gram every six to eight hours. Dosage and route of 
administration should be determined by susceptibility of the causative organisms. severity of the 
infection, and the condition of the patient (see table for dosage guideline). Claforan may be 
administered IV or IM after reconstitution. 


GUIDELINES FOR DOSAGE OF CLAFORAN 


Daily 
Dose 
Type (grams) Frequency and Route 
Uncomplicated infections such 2 1 gram every 12 hours IM or IV 
as pneumococcal pneumonia or 
acute urinary tract infection 
Moderate to severe infections 3-6 1-2 grams every 6-8 hours IM or IV 
Infections commonly needing 6-8 2 grams every 6-8 hours IV 
antibiotics in higher dosage (e.g.. 
septicemia) 


Life-threatening infections upto 12 2 grams every 4 hours IV 
The maximum daily dosage should not exceed 12 grams. 


Impaired Renal Function - see PRECAUTIONS section. 


NOTE: As with antibiotic therapy in general, administration of Claforan should be continued for a 
minimum of 48 to 72 hours after the patient defervesces or after evidence of bacterial eradica- 
tion has been obtained; a minimum of 10 days of treatment is recommended for infections 
caused by Group A beta-hemolytic streptococci in order to guard against the risk of rheumatic 
fever or glomerulonephritis; frequent bacteriologic and clinical appraisal is necessary during 
therapy of chronic urinary tract infection and may be required for several months after therapy 
has been completed: persistent infections may require treatment of several weeks: and doses 
smaller than those indicated above should not be used. 
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Synchronous Anterior Celiotomy 


and Posterior Drainage 


of Pancreatic Abscess 


Thomas V. Berne, MD, Arthur J. Donovan, MD 


e Pancreatic abscess has been characterized by a high rate of 
reoperation for persistent sepsis and by a high mortality. Nine 
patients with pancreatic abscess have undergone synchronous 
anterior ce iotomy and posterior drainage following resection of 
the 12th rib. Pancreatic abscess was secondary to acute pan- 
creatitis in seven of the cases. In two cases, the combined 
procedure was a secondary operation to treat abscess that 
developed following surgery for pancreatic trauma. All of these 
nine patients survived. One patient required reoperation for 
drainage of a left retrocolic abscess. A synchronous approach 
permits adequate exploration of the abdomen, provides the 
exposure necessary to remove necrotic tissue, and allows 
dependent drainage of the left subphrenic space without fear of 
splenic, pancreatic, or vascular injury. 

(Arch Surg 1981;116:527-533) 


he hizh morbidity and mortality associated with 
abscess in the lesser peritoneal space consequent to 
pancreatitis are well recognized.' Despite careful removal 
of necrotic material and thorough drainage, sepsis fre- 
quently persists and secondary operation is often neces- 
sary. Such continuing infection may lead to serious compli- 
cations such as erosion into adjacent hollow viscera, vascu- 
lar dissoluzion with massive hemorrhage, or both. A recent 
study of 28 cases of pancreatic abscesses at the Los 
Angeles County-University of Southern California Medi- 
cal Center (LAC-USC) disclosed that, following surgical 
drainage, one half of the 28 patients experienced persis- 
tent sepsis and that seven required reoperation for further 
drainage.’ This rate of reoperation is not excessive com- 
pared with most reports. Selected statistics concerning 
morbidity and mortality are listed in Table 1. These results 
suggest that more satisfactory therapies should be 
sought. 
Techniques that have been employed for drainage of the 
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lesser sac include marsupialization* and lateral subcostal 
drainage.^ Sump suction has been advocated.’ Donahue 
and associates* have recently reported on the treatment of 
12 patients with pancreatic abscess, with only one death. 
Eight patients underwent drainage through a “posterior 
flank” approach. In the remaining four cases, that 
approach was avoided because of “contiguous struc- 
tures."* 

Drainage of the lesser peritoneal space by the »osterior 
route should be the most dependent, and would seem to be 
the optimal method for drainage of pancreatic abscess. The 
principle of posterior drainage of the right posterior 
subphrenic space has been an accepted procedure since 
advocated by Ochsner and DeBakey in 1938. Posterior 
drainage of the left subphrenic space or lesser peritoneal 
space following resection of the left 12th rib has not been 
generally accepted because of the risk of trauma to the 
spleen, pancreas, or other organ or of injury to the multiple 
major vessels in the lesser peritoneal space and retroperi- 
toneum. Additionally, the posterior approach will not pro- 
vide the exposure necessary for adequate debridement and 
exploration of the pancreas and peripancreatic spaces.’ 
The relationships of a pancreatic abscess to surrounding 
structures and the posterior and lateral parieties are 
depicted in Fig 1, left, which is a computed tomegraphic 
(CT) scan of the torso at the level of the pancreas. 

The purpose of this article is to report on the treatment 
of pancreatic abscess by a synchronous anterior celiotomy 
and posterior drainage with resection of the 12th rib 
(SAC-PD). This technique has been employed in nine cases. 
Such a synchronous approach permits adequate exploration 
of the abdomen, provides the exposure necessary tc remove 
necrotic tissue, and allows the most posterior anc depen- 
dent drainage possible of the left subphrenic space. This is 
accomplished without serious concern of splenic, further 
pancreatie, or vascular injury. 


TECHNIQUE 
Position 


Following induction of anesthesia, the patient’s left side is 
elevated. Wedges are then placed between the operating table and 
the left iliac bone as well as between the operating table and the 
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Table 1.—Patient Data 


Operation, Date* 
——————————————À Date of Discharge 
Diagnosis Primary Secondary Organisms? (No. of Hospital Days) 

Pancreatic abscess due SAC-PD, 1/27/79 E B-Hemolytic Streptococcus, 3/2/79 (59) 

to pancreatitis Enterobacter 
Pancreatic abscess due SAC-PD, 7/17/79 Ss Staphylococcus aureus 9/2/79 (58) 

to pancreatitis 
Pancreatic abscess due SAC-PD, 6/24/80 Redrainage, 8/1/80 Pseudomonas 9/1/80 (87) 

to pancreatitis 


Pancreatic abscess due SAC-PD, 4/9/80 Saha Sta aureus 5/25/80 (57) 
to pancreatitis 


Pancreatic abscess due Anterior exploration with SAC-PD, 3/21/78 Escherichia coli 4/19/78 (43) 
to pancreatitis subcostal drainage, 
2/15/78 


Pancreatic abscess due Anterior exploration with SAC-PD, 3/8/79 E coli, enterococcus 4/6/79 (67) 
to pancreatitis subcostal drainage, 
2/22/79 


Pancreatic abscess due Anterior exploration with SAC-PD, vagotomy, Proteus sp, Citrobacter 12/4/79 (49) 
to pancreatitis subcostal drainage, pyloroplasty (gas- 
10/4/79 trointestinal bleed- 
ing), 11/2/79 
Gunshot wound to stom- Repair of diaphragm, SAC-PD, 5/1/79 E coli, Enterobacter 6/13/79 (61) 
ach, diaphragm, pan- stomach, distal pan- 
creas, and spleen creas, splenectomy, 
and drain in left upper 
quadrant, 4/13/79 


Stab wound to distal Repair of stomach, su- SAC-PD, 9/27/79 Sta aureus, Peptostreptococcus 10/6/79 (32) 
pancreas, stomach, ture of left kidney, re- 
and upper pole of left section of distal pan- 
kidney creas, splenectomy, 
and drainage, 9/4/79 





*SAC-PD represents synchronous anterior celiotomy and posterior 12th-rib drainage. 
tin abscess fluid at time of SAC-PD. 





Fig 1.—Left, Computed tomographic scan in transverse plane demonstrates large pancreatic abscess of lesser sac (arrows). 
Close proximity to surrounding organs and blood vessels is apparent. Right, Two weeks later after synchronous anterior 
celiotomy and posterior drainage, radiopaque Penrose drains demonstrate dependent course achieved by posterior 


drainage. 
left scapula. Either rolled sheets or sandbags can be employed for across the patient and to the right. This position is illustrated in 
this purpose. The space between the wedges, and underlying the Fig 2. The patient is turned to a full lateral position and held by 
left flank, is left open. The wedges are large enough so that, when attendants while the field is prepared. The prepared area extends 
lying on them, the patient's left side is elevated approximately 30° from the right of the spine posteriorly, all the way around the 
off the table. The left arm is placed on an “airplane”-type rest torso to the right anterior axillary line. The superior margins are 
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he scapula tips and nipples. The inferior margins extend below 
he iliac crest and onto the suprapubic area. Sterile drapes are 
pplied to expose this entire area of the torso. In essence, only the 
ight flank and loin are not prepared and draped into one field. 
'he sterile drapes are placed over the wedges so that the patient 
an be allowed to drop back onto the wedges as part of the sterile 
eld. Thus, during the operation the patient can be alternatively 
llowed to lie on the wedges or be rotated to the right. The latter 
aaneuver may be desirable to provide better exposure for the 
osterior phase of the operation. During the anterior phase, the 
perating table can be tilted to the left to place the patient in an 
ssentially full supine position (Fig 3). The details of positioning 
nd draping are of critical importance for provision of maximum 
lexibility ard exposure during the operation. 


Anterior Celiotomy 


The abdomen is entered through an upper abdominal midline 
ncision. The extent of abdominal exploration may be restricted by 
idhesions related to the pancreatic disease or to prior surgery. If 
yossible, the entire peritoneal cavity should be explored before the 
esser sac is opened. Attention is directed to the liver and 
rallbladder. Ultrasound usually will have reliably established or 
:xcluded the presence of biliary lithiasis. The regions lateral to the 
ight and left sides of the colon and behind this structure must be 
crutinized and palpated. If induration is detected, needle aspira- 
ion may confirm extension of the pancreatic abscess. The surgeon 
hould not hesitate to mobilize the colon during this phase of the 
yperation. The base of the transverse mesocolon must be examined 
imilarly. The presence of a right or left suprahepatic or a right 
ubhepatic abscess should be excluded. Attention is then directed 
o the lesser peritoneal space. 

The pancreas is approached preferably through the left side of 
he gastrocolie ligament, which must be opened widely. Intense 
nduration may make this phase of the operation tedious, and 
iormal tissue planes may be difficult to identify. Injury to the 
‘olon, stomach, and spleen may be avoided assiduously. Needle 
ispiration of the abscess may provide useful guidance, as may the 
preoperative scans. On occasion, the abscess may be bulging into 
he transverse mesocolon or the gastrohepatic ligament, and the 
ibscess can be entered through one of these routes. Characteristi- 
'ally, loculations of pus will be present and tracts may extend in 
nultiple directions. Although the abscess is usually centered in the 
eft paravertebral space, extension toward the head of the pan- 
reas and behind the hepatic flexure of the colon often oecurs.* 
Necrotic peripancreatic fat and connective tissue as well as 
iemorrhage into peripancreatic tissue is common. When this 
ecrotie tissue has been removed, the pancreas itself may be seen. 
t may be viable, even with extensive peripancreatic hemorrhage 
ind necrosis. If the pancreas is necrotic, it must be debrided. The 
ponge forceps, gauze, or finger are useful means for removing 
iequestered and necrotic tissue." Judicious finger dissection can 
nobilize and assist in the debridement of both pancreas and 
eripancreatic tissue, which may be glue-like in consistency. 
?alpation of the walls of the lesser sac, bimanually when possible, 
nay identify areas of fluctuation or softening that should be 
:xplored.* Needle aspiration may be most helpful, as may the use 
Xf the tonsil suction for aspiration. The debridement of neerotic 
issue and identification of all loculations may seem deceptively 
imple. The character of the purulent material may vary in 
lifferent locula-ions. 

If an area of fresh hemorrhage is encountered in the retroperi- 
oneum, one should suspect that an underlying blood vessel may 
iave been eroded, from which exigent hemorrhage may occur. 
Moderate blood loss is common, and preparations should have been 
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Fig 2.—Initial position of patient. Site of incision over 12th rib is 
shown, but incision is not made until after anterior celiotomy 
confirms diagnosis. 
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Fig 3.—Anterior celiotomy is made after rotating table until patient 
is supine. 


Fig 4.—At completion of operation, anterior celiotomy wcund is 
left open to fascia. Drawing depicts dependent drainage 
achieved. 
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made preoperatively by providing multiple venous access routes 
and by crossmatching several units of blood. The splenic artery or 
vein, or both, may require ligation. Identification of all pockets of 
sepsis and debridement of the devitalized tissue are the essential 
components of the anterior celiotomy. 


Posterior Incision 


When the anterior phase is complete, the operating table is 
returned to the horizontal position, thus positioning the patient 
with the left side elevated 30?. As previously noted, the field 
posterior to the patient is sterile and by rotating the patient 
further to the right, additional exposure of the left side of the back 
is possible, if desired. 

An incision is made over the 12th rib and the rib is resected back 
almost to its angle. The fascia and muscle are divided transversely 
opposite the first lumbar vertebra. Incision along the bed of the 
12th rib invites entrance into the pleural space. The incisions are 
depicted in Fig 4. The pleural reflection is sought, identified, and 
protected. Clean gloves, gowns, and instruments are advisable for 
this posterior incision. This affords some degree of quarantine 
should the pleural space be entered inadvertently. If this occurs, 
the pleura is closed and the incision directed more inferiorly. 

When the retroperitoneum is reached, one hand is placed into 
the abdomen and one through the posterior incision. The optimal 
site for entrance into the lesser sac from the posterior incision is 
established. This entrance may be superior to the pancreas and 
splenie vessels, or inferior to the pancreas and superior to the 
splenie flexure of the colon, or medial or lateral to the kidney. 
Among factors influencing the location of the posterior entrance 
into the lesser sac will be whether or not the pancreas has been 
resected. Because of the direct visualization of the posterior 
abdominal wall through the anterior celiotomy, any blood vessels 
in this region can be avoided. A wide posterior incision, preferably 
6 to 8 em in length, is desirable.’ 


Drainage 


Several medium-sized Penrose drains with a large Penrose drain 
within each, so-called cigarette drains, are placed into the main 
abscess cavity and fanned out into any recesses. These are brought 
out through the posterior incision. Because of this dependent 
posterior drainage, sump drains are usually not employed. If 
considerable debris is present, they may be useful for the first 
three to four days. The adequacy of drainage is established by 
placing irrigant into the abdomen and observing its prompt egress 
along the drains. If the abscess has extended far to the right or 
into the right retrocolic area, this region is drained by cigarette 
and sump drains placed through an incision in the right subcostal 
area between the midaxillary and posterior axillary lines. 


Ancillary Procedures 


If caleuli are present, the biliary tract should at least be drained 
by a cholecystostomy and preferably by choledochostomy. The 
latter eliminates any question of the adequacy of a cholecystosto- 
my to decompress the common bile duct through the cystic duet 
should choledocholithiasis be present. Cholecystectomy for calculus 
disease may be done if local conditions are permissive and the 
patient's condition stable. 

Resumption of gastric emptying and alimentary function may 
be quite delayed in these cases. A gastrostomy and feeding 
jejunostomy are desirable. In both instances the viscera should be 
fixed to the anterior abdominal wall. The jejunostomy should be 
placed as far away from any area of sepsis as possible. The latter 
recommendations reflect the enhanced potential for leakage if 
pancreatic enzymes are present in the peritoneal cavity and an 
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enteric suture line is exposed. The skin and subcutaneous tissue of 
the anterior celiotomy wound are left open for delayed closure. In 
every instance this incision will be contaminated. The completed 
operation is shown in Fig 4. 

Postoperatively, the drains are left in place until the patientis 
afebrile and drainage has decreased to an amount consistent with 
the presence of the drains themselves. The drains may be "jig- 
gled" to enhance drainage. They are removed gradually, but 
removal is never instituted before two weeks. 


PATIENTS AND METHODS 


Nine patients with pancreatic abscess underwent SAC-PD at 
the University of South Alabama Medical Center, Mobile, or at the 
LAC-USC Medical Center during the past three years. In each 
instance, the clinical course was characterized by high spiking 
fever and failure to respond to administration of broad-spectrum 
antibiotics. The patients varied in age from 19 to 48 years, with a 
median age of 42 years. A detailed discussion of the diagnostic 
procedures used and the preoperative course of these patients is 
beyond the intent of this report. In four cases, SAC-PD was 
performed as the first procedure in patients with preoperative 
diagnoses of pancreatic abscess secondary to acute alcoholic 
pancreatitis; in five cases, each operation was the secondary 
procedure following failure of prior surgical drainage. The first 
operation in three of these latter five patients with alcoholic 
pancreatitis and abscess was celiotomy with lateral subeostal sump 
drainage of the pancreatic bed at the first operation. The final two 
cases were instances of penetrating abdominal trauma with 
multiple organ injuries; these patients had undergone distal 
pancreatectomy with lateral subcostal sump drainage of the 
pancreatic bed at the first operation. 

Cultures were taken intraoperatively for incubation in both 
aerobic and anaerobic media and organisms grew in all cases. The 
pus varied from a thin, brown fluid, reflecting the breakdown of 
blood, to gross purulence. Differing types of pus were often 
encountered within different loculations in the same patient. 
Antibiotie administration preoperatively and postoperatively con- 
sisted of a penicillin or a cephalosporin, an aminoglycoside, and 
either clindamycin palmitate hydrochloride or chloramphenicol. 
One of the latter antibiotics was selected in the event that 
Bacteroides fragilis was one of the organisms present. When the 
antibiotic sensitivities of the organisms cultured were determined, 
appropriate readjustment in the antibiotic therapy was made. 
Particular attention was directed to nutritional support, and all 
patients received nutritional therapy either parenterally or enter- 
ally. 


RESULTS 


In seven of the nine cases, the course following SAC-PD 
was one of gradual defervescence and protracted convales- 
cence. These seven patients were hospitalized for a period 
ranging from 29 to 59 days, with a median of 43 days. One 
patient with an abscess that developed following distal 
pancreatectomy for trauma experienced a more benign 
course and was discharged on the ninth day following 
SAC-PD. The ninth patient required reoperation. This 
patient remained febrile following SAC-PD. A CT scan 
demonstrated a collection behind the left side of the colon. 
A second celiotomy was performed, and this area was 
drained 56 days following the first operation. The patient 
was discharged 31 days after the second operation. Wheth- 
er this retrocolic abscess on the left was present and not 
identified at the time of the first operation or whether it 
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Table 2.—Pancreatic Abscess: Persistent Postoperative 
Sepsis and Mortality in Recent Reports 





a % 
Postoperative 

Source, yr Sepsis Reoperation Mortality 
Holden et al,° 

1976 50 25 50 
Owens and 

Hamit,” 

1977 38 13 25 
Paloyan e* 

al,” 1978 71 71 14 
Donahue et 

al,’ 1980 17 17 8 


leveloped because of burrowing of the septic process after 
he initial SAC-PD is not known. 

An enteric fistula or a protracted pancreatic fistula did 
10t develop in any patient. Major secondary hemorrhage 
vas not observed. All patients survived. These cases are 
summarized in Table 2. 


COMMENT 


In this article, pancreatic abscess is defined as a collec- 
jon of infected material located in or about the panereas, 
yr both, that develops secondary to pancreatic disease. This 
lefinition does not establish whether there is a communi- 
ation between the abscess cavity and the pancreatic ductal 
system. Such communication usually exists. The proteolytic 
»nzymes present, when activated and mixed with bacteria, 
oromote tissue destruction and account for the burrowing 
nature of the septie process. Extension throughout the 
retroperitoneum, into the pelvis, along the femoral triangle 
and down Hunter's eanal, and even into the thorax may 
occur. Hemerrhage into the retroperitoneal tissues may or 
may not occur. The patient with pancreatic abscess will 
reflect a broad range of severity of disease. If the infection 
occurs in an encapsulated collection of fluid that has 
developed consequent to acute pancreatitis, the term “in- 
fected pseudocyst” may be employed. Such a patient is 
quite different from the one who has survived a cata- 
strophie episode of overwhelming acute pancreatitis and in 
whom an aggressive septic process has soon developed in 
the area of extensive pancreatic and retroperitoneal tissue 
necrosis and hemorrhage. Pancreatic abscess can occur in 
association with any type of acute pancreatic disease—that 
associated with biliary tract calculi, alcohol, or trauma. 

The diagnosis of pancreatic abscess is now usually 
established earlier than in the past consequent to the use of 
diagnostic ultrasound and CT. Needle aspiration, guided by 
the scans, may have confirmed the presence of the abscess. 
A celiac arteriogram may be desirable preoperatively to 
identify a pseudoaneurysm, particularly one involving the 
splenic artery. This information may be useful intraopera- 
tively.? Somewhat surprisingly, massive intraoperative 
hemorrhage is unusual. Preoperative contrast studies of 
the upper and lower gastrointestinal (GI) tract should be 
obtained if tnere is any suspicion of enteric fistulization. 
Such suspicion should be aroused if there has been major 
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GI tract bleeding.'*'* Knowledge of a pseudoaneurysm or 
enteric fistula is valuable in planning the operative 
approach. Antibiotic therapy with broad-spectrum drugs 
will almost invariably be initiated even before the diagno- 
sis of pancreatic abscess is confirmed. An apparent clinical 
improvement may occur following institution of such ther- 
apy. If the evidence for the presence of abscess is strong, 
the temptation to delay operation must be avoided. 

The generally accepted surgical treatment of pancreatic 
abscess consists of a celiotomy through the anterior 
abdominal wall with identification of all collections of 
infected material, debridement of devitalized tissue, and 
external drainage. These principles were espoused by 
Altemeier and Alexander in 1963." 

The vertical midline incision provides a suitable means 
for entrance into the peritoneal cavity. This weund is 
strong when appropriately closed with Tom Jones nonab- 
sorbable retention sutures.'^ The incision can be extended 
as needed for intraoperative needs. If lateral subcostal 
drainage is established, it is remote from the primary 
incision. These advantages, in our opinion, outweigh those 
of the transverse incision, which has been recommended 
for this condition by Miller and associates.* 

The details of the techniques employed for drainage 
often are not precisely stated. Marsupialization of the 
abscess to the anterior abdominal wall has been advocated 
by Bolooki and associates.‘ This technique will only be 
feasible with a large, anteriorly placed abscess. Even then 
it will not provide dependent drainage. Marsupialization 
does permit manual examination of the abscess cavity 
postoperatively. If drainage is through the celiotomy inci- 
sion, this wound may become involved in an aggressive 
septie process.^ The most frequently employed route for 
drainage is through stab wounds placed laterally. The more 
inferiorly and posteriorly such subcostal drains egress, the 
more dependent the drainage, as has been shown by 
DeCosse et al in regard to anterolateral drainage of 
subphrenie abscess." Such drainage, when used for a 
posteriorly placed pancreatic abscess, is not entirely depen- 
dent. The. lower the subcostal site for drainage, the longer 
the drain tract. Because of the corrosive nature of the 
contents of pancreatic abscess, these long tracts may 
promote enteric fistulization and vascular dissolution.* 
Figure 1, right, is an abdominal CT scan at the level of the 
lesser sac done after SAC-PD drainage of the pancreatic 
abscess of the lesser sac; it shows the dependent drainage 
achieved. 

Sump suction has been advocated widely. If drainage is 
not totally dependent, purulent material and activated 
pancreatic juice may pool in the paravertebral space. The 
sump is intended to keep this area dry and free of 
biologically active material. The sump may remove large 
volumes of fluid and detritus by its ability to provide 
"uphill" drainage. When prolonged drainage is required, 
there are serious disadvantages to the sump. Pressure 
necrosis of hollow viscera and blood vessels is the most 
serious and devastating complication. Malfunction of the 
sump due to blockage of the channels and retrograde 
bacterial contamination are less dramatic complications, 
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but they nearly always occur. Softer sump drains, such as 
those advocated by Waterman et al, may be less likely to 
cause pressure necrosis but are plagued by frequent failure 
of the sump action. Attempts to restore patency by the use 
of a Fogarty catheter or irrigation add to the risk of 
contamination. Whenever possible, the sump should be 
placed so that its course is away from the viscera and blood 
vessels. When this is not possible, omentum, retroperitone- 
al tissue, or the cigarette drains should be placed between 
the vulnerable tissues and any firm type of sump drain. 
Because of the potential for vascular and enteric erosion, 
the sump is usually removed in four to five days. One must 
then depend on the cigarette drains, which are often 
inadequate. If sepsis persists, further extension of the 
abscess may occur with additional tissue necrosis, and all 
too frequently the need for reoperation will become evi- 
dent. These substantial problems with lateral subcostal and 
sump drainage should be avoided with dependent posterior 
drainage. Such drainage is much more important with an 


abscess due to pancreatic disease than with other types of 
left subphrenic abscess, such as an abscess that follows 
splenectomy for trauma in which the pancreas is not 
injured. This difference relates to the previously men- 
tioned vicious combination of sepsis, tissue necrosis, and 
activated pancreatic enzymes, all within the confines of the 
retroperitoneal and lesser peritoneal space. 

The nine patients described here were treated by SAC- 
PD following resection of the 12th rib. Adequate exposure 
was achieved in each case and drainage established. In 
eight of the nine cases, further operation was not required. 
In one case, a second operation to drain a collection behind 
the left side of the colon was necessary. Despite the 
posterior drainage, the postoperative convalescence of 
these patients was slow. The patients involved in this 
report are selected. We do not propose that this method of 
treatment of pancreatic abscess is a panacea, but the 
results support further application of the principle of 
SAC-PD of pancreatic abscess. 
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Discussion 


JEREMIAH G. TuRCOTTE, MD, Ann Arbor, Mich: Drs Berne and 
Donovan have described an excellent technique to drain the lesser 
space and have achieved superior results in managing a vexing 
clinical problem. Our experience with pancreatie abscess and a 
related entity, ie, ruptured pseudoaneurysms of mesenteric arte- 
ries associated with pancreatitis and infection, have been reported 
by Drs Charles Frey and Frederic Eckhauser. In both of their 
analyses, sepsis from lesser-space abscesses was a major problem. 
Twenty-six of 84 patients with a pancreatic abscess had a recur- 
rent or persistent abscess despite traditional surgical drainage. 
Three of seven patients with ruptured mesenteric artery aneu- 
rysms died postoperatively of sepsis. These results, as well as the 
experience of others as summarized in this manuscript, confirm 
that traditional lateral drainage of the lesser space is too often 
ineffective. 

The principles of surgical drainage, of which I’m sure you are 
aware and which we emphasize to our residents, include not only 
the dependency, but also the length of the drainage tract, the bulk 
of the drains, and the type of drain. The deficiency in traditional 
lateral drainage of the lesser space is that usually this drainage is 
not truly dependent, even if the drains exit through the abdominal 
wall posterior to the anterior axillary line. In addition, a long 
drainage tract is required. Posterior drainage, as described by Drs 
Berne and Donovan, is obviously the most dependent drainage 
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possible and requires a relatively short tract. We have used this 
approach in a few cases and found it to be effective. In addition, 
when we drain the lesser space or pancreas through the abdominal 
wall, we now prefer to have the drains exit directly anteriorly, 
since the abdominal wall is only a few centimeters from the lesser 
space and pancreas. No doubt the good results obtained by Drs 
Berne and Donovan are also due to the care they have taken to 
debride necrotic tissue thoroughly and identify and drain all 
extensions of the abscess. I predict that posterior drainage will be 
employed much more frequently because of this report. My 
compliments to the authors. 

ROBERT J. BAKER, MD, Chicago: Authors have been congratu- 
lated for their enthusiasm in handling alcoholics with cirrhosis and 
ascites, but nobody has congratulated these authors or other 
groups, including our own, who deal with aleoholies with pancrea- 
titis. The alcoholic with pancreatitis is as vexing and difficult to 
treat as the alcoholic with cirrhosis, but the former generally lives 
longer. At least 90% of our patients who have pancreatic abscess 
commence with alcoholic pancreatitis, which is one of the more 
severe forms of pancreatitis, as a rule. 

The prime error committed by most surgeons in managing 
pancreatic suppuration is that too little is done; aggressive 
surgical debridement is the key to operative treatment of these 
patients. It is not enough simply to drain the area of the pancreas. 
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We have emphasized, and it has been nicely highlighted in this 
well-presented report, that drainage is important but the issue of 
debridement deserves considerable emphasis. This can be done 
with blunt dissection as was shown, with sharp dissection, cr with 
a combinatien of both. Probably it is the only place in abdominal 
surgery in which we let our residents use a knife handle. 

The panereas lies directly in front of and in contact with the 
kidney on the left side. One has to recognize this relationship when 
using the pesterior approach. This is simply a matter of under- 
standing the spatial relationships, and is not meant to discourage 
using the approach. One has to avoid the renal hilus, so we have 
tended to drain somewhat lateral to the area that has been used by 
the authors. It is not necessary then to be concerned about the 
kidney and the renal pedicle. 

The more knotty problem is on the right side, where the 
posterior approach can be hazardous. Since the head of the 
pancreas is on the right, and occasionally pus will track to that 
side, it is very important that one realize that the right-sided 
abscess frequently gets drained around the vertebral column to 
the left, to avoid the vena cava and the adrenal. This is a long 
drainage tract, and makes the posterolateral approach better on 
the right. That drain goes in front of the kidney rather than 
behind it. 

An instructive case will highlight these principles. A 27-year-old 
man was operated on for liver trauma and was referred to our 
hospital a week later with a chest roentgenogram, a high fever, 
and an extremely high WBC, exhibiting severe sepsis. The sono- 
gram showed a large subphrenic fluid collection. 

The lesson illustrated is not inside the abdomen, but is based on 
the size and location of the drain holes, which were very small and 
located lateral to the rectus abdominis muscle. The operating 
surgeon used small plastic suction catheters (Hemovac), a totally 
inadequate drain placed in the worst possible position. 

I would lixe to ask the authors two technical questions because, 
having had the privilege of reviewing their manuscript, I can find 
no serious disagreement. First, when we put these drains in 
through the posterior approach and have used Penrose drains, 
which we rarely do, they tend to extrude. They simply fall out, and 
I think that a good case can be made for a sump drain, net rigid 
but with some “body.” I would like to hear their comments. 

The second issue is that the authors advocate gastrostomy and 
jejunostomy for this problem. I would like to know if they have had 
any problems with these procedures. We are loathe to make any 
holes in the bowel that could leak and add to the patient's sepsis. 
Hyperalimentation is usually employed, generally with a subclavi- 
an catheter. I certainly agree with enteral hyperalimentation, but 
I wonder if the risk is warranted. © 

GEORGE L. JULER, MD, Long Beach, Calif: We recently reviewed 
our experience with 17 cases of pancreatic abscess at our hospital 
during the past ten years. 

Several critical factors were identified in survival. Perhaps the 
most important factor is adequate drainage of the abscess area 
and adequate debridement of the products of autodigestion. We 
were able to lower our operative mortality from 75%, where only 
Penrose drains and sumps were used previously, down to 25% 
when we have used a drainage system based on the Waterman 
sump idea, which allows the abscess cavity to be irrigated. 

This drainage system consists of polyethylene sheets with two 
Abram sump catheters sutured to the sheets. These sheets are 
placed either in the lesser sac area or in the retroperitoneum, or 
»oth at the same time, depending on the extent of the abscess 
'avity. The position of the flank drainage is almost posterior, but 
not as much so as is possible with removal of the 12th rib. The 
incision is very large and admits the entire hand. There are two 
catheters; one is for infusion with saline and the other is the 


Arch Surg—Vol 116, May 1981 


$ 


exhaust catheter. However, a word of warning is in order. If the 
abscess is limited to the head of the pancreas, uncontrollable 
bleeding can result if the surgeon is too vigorous trying te debride 
that area. 

There are factors other than drainage that affect survival. The 
alcoholic patient has a better chance of survival than patients with 
gallstone pancreatitis or postgastrectomy pancreatitis. Perhaps 
this is due to the disease process in the pancreas itself, which gives 
more of a self-limit to the disease process. 

The authors mentioned the prolonged survival and the pro- 
longed hospital stay in spite of adequate drainage. We found the 
same thing to be true. The average stay in our hospital was 48.7 
days. This was largely due to the three main complications of the 
disease: recurrent abscess, renal failure, and pulmonary eomplica- 
tions, reflecting the severity of the disease and the degree of 
sepsis. 

I would like to ask the authors one question. They mentioned in 
their text that they use sumps if there is considerable necrotic 
material left behind. We have found that flushing the abscess 
cavity with saline will remove large chunks of pancreas that we 
were unable to debride, and we feel that this is very important. 

I would like to know why they are reluctant to use sumps and 
irrigation of the abscess cavity. | 

DR BERNE: Dr Turcotte, in particular, stressed the importance of 
persistence in sepsis as did some of the other authors, I think that 
what started us on the search for a better method of drainage was 
the fact that, when we reviewed our own series at Los Angeles 
County-USC Medical Center a few years ago, we were struck by 
the long-term smoldering sepsis problem; also, it appeared that we 
were probably missing some collections and leaving necrotic debris 
at the time of the initial operation, and that all of the drainage 
systems we were using were causing problems. 

Dr Baker mentioned some other points. One questien that I 
would like to comment on concerned how to choose the path for 
drainage relative to the kidney. It is possible to tell the best path 
after widely opening the area through the gastrocolic ligament 
and feeling the most direct route. It is best to go lateral to the 
kidney if the pancreas is intact, or to go above or below the kidney 
and somewhat medial to one of the poles when the pancreas is not 
present. 

An important point to mention is that the drainage exit site 
needs to be quite large. This avoids the problem of having the exit 
site close before the abscess cavity has collapsed. 

We have had no particular trouble with drain extrusion. Maybe I 
did not make it clear, but we used "stuffed drains," that is, a large 
Penrose drain is stuffed inside of a medium-sized one, which gives 
it a little more rigidity and bulk. I think it tends to stay in the 
cavity a little longer. 

In regard to gastrostomy and jejunostomy, we also reported, in 
our review of pancreatic abscesses a few years ago, some signifi- 
cant problems with fistulization, particularly from the jejunosto- 
my site. We were also aware that the selection of the jejunostomy 
site in many of those cases was probably not optimal, anc so in the 
recent cases we have been very careful to place the jejunestomy as 
far from any sepsis as possible. Also, we make sure that it is well 
sutured to the anterior abdominal wall, and we have not had 
trouble in this small group. 

Dr Juler mentioned his interesting method of manufacturing 
sumps. We will have to think about that a little bit. Our concern 
about sumps also dated back to our previous review of pancreatic 
abscesses in which there were a significant number of complica- 
tions, particularly erosion into the colon and small intestine. At 
least for the long term, we would rather use the softer type of 
sump drains. 
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Less nephrotoxicity confirmed- 


by comparative studies of 
gentamicin and tobramycin 


lobramycin and gentamicin-induced 
ultrastructural changes in 
rat proximal tubule cells! 


In a study conducted at the University of Oregon, a number of 
investigators examined the morphologic features of nephrotoxicity in a rat 
model by electron microscopy. The electron micrographs show that, with 
tobramycin or gentamicin at 40 mg/kg/day, the morphology is similar, but 
less severe changes in the proximal tubule are observed with tobramycin. 
Subsequently, rats were treated with a triple dose of tobramycin 

(120 mg/kg/day) and still failed to show the degree of tubular necrosis 
observed with gentamicin at 40 mg/kg/day. 

Results from animal studies may not necessarily correlate with those 
from human studies. Morphologic renal changes in humans after 
aminoglycoside therapy, however, have been demonstrated to be qualita- 
tively similar to those found in experimental studies in rats. 23 


Clinical evaluation 
Aminoglycoside nephrotoxicity is characterized by an accumulation of the 
agent in tissue*”’ and damage to the proximal tubule cells. ® 


Tobramycin less nephrotoxic 

In a recent clinical study, 201 critically ill patients received a total of 240 
evaluable courses of aminoglycoside therapy (120 gentamicin and 120 
tobramycin). Tissue accumulation of gentamicin was significantly higher 
than that of tobramycin. Twenty-four percent, or 29 of 120, of the gentami- 
cin courses were judged nephrotoxic, as compared with 10 percent, or 12 of 
120, of the tobramycin courses (p <0.01).7 

A similar incidence of nephrotoxicity was reported in a double-blind, 
randomized, prospective study of 258 patients with suspected sepsis. 
Among the 146 evaluable patients, nephrotoxicity developed in 26 percent 
(19 of 72) given gentamicin and in 12 percent (9 of 74) given tobramycin 
(p<0.025).® > 

Both studies indicate that tobramycin was potentially less nephrotoxic 
than gentamicin. 

Since aminoglycosides are potentially nephrotoxic and ototoxic, they 
should be used advisedly and with great caution. Patients should be moni- 
tored closely, and appropriate dosage adjustments should be made. 
Patients with impaired renal function, the elderly, and those with underly- 
ing disease, prior exposure to potentially nephrotoxic agents, or poor host 
resistance are at special risk. Also, the aminoglycoside with the greatest 
effectiveness-to-risk ratio should be chosen. 
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Figure 1. The earliest changes are shown 
after three days of tobramycin 

(40 mg/kg/day) treatment. These include an 
increase in cytosomes and the development 
of myeloid bodies* in the cytosomes. (X8900) 
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Figure 2. After seven days of tobramycin 

(40 mg/kg/day) treatment, numerous mye- 
loid bodies are present and changes in mito- 
chondria are evident. (X8900) 


Figure 3. With ten days of tobramycin 

(40 mg/kg/day) treatment, mitochondria are 
enlarged and there are occasional sites of 
necrosis, but these are less frequent and less 
severe than those noted with gentamicin. 
(X8900) 

With continued administration of tobramycin 
(14 days), further changes in ultrastructure 
did not develop. When the drug was discon- 
tinued, regeneration could be found. 


*Myeloid bodies are produced in response to 
lipophilic drugs. 
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Figure 4. Normal rat proximal tubule cell with 
fine projections of the brush border on the 
luminal surface, a nucleus with dispersed 
chromatin, cytosomes, and mitochondria. 


Figure 5. The earliest changes are shown 
after three days of gentamicin 

(40 mg/kg/day) treatment. These inelude an 
increase in cytosomes and the development 
of myeloid bodies in the cytosomes. (X8900) 


Figure 6. After seven days of gentamicin 
(40 mg/kg/day) administration, there are 
marked cytoplasmic disorganization and 
damage with numerous prominent myeloid 
bodies and greatly enlarged mitochondria. 


Figure 7. Ten days after gentamicin 

(40 mg/kg/day) treatment, complete destruc 
tion of some proximal cells occurs and mye- 
loid bodies are released into the lumen. 
(X8900) 


After this time, necrosis and tubular regener- 
ation were coexistent in the rat despite con- 
tinued gentamicin administration (14 days). 
When the drug was discontinued, regenera 
tion could be found. 


tobramycin/ Nebcin: 


80 mg*in 2-ml yen 
See adjacent page for prescribing information. *Equivalent to tobramycin 
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tobramycin sulfate 


Summary of Prescribing Information 


| WARNINGS 
Patients treated with Nebcin should be under close clinical observation, because 
tobramycin and other aminoglycoside antibiotics have an inherent potential for 
causing ototoxicity and nephrotoxicity. 

Both vestibular and auditory ototoxicity can occur. Eighth-nerve impairment 
may develop if patients have preexisting renal damage and if Nebcin is adminis- 
tered for longer periods or in higher doses than those recommended. 

Tobramycin is potentially nephrotoxic. Renal and eighth-nerve function should 
be closely monitored in patients with known or suspected renal impairment and 
also in those whose renal function is initially normal but who develop signs of 
renal dysfunction during therapy. Such impairment may be characterized by cyl- 
indruria, oliguria, proteinuria, or evidence of nitrogen retention (increasing BUN, 
NPN, or creatinine). Evidence of impairment in renal, vestibular. or auditory 
function requires discontinuation of the drug or dosage adjustment. 

Nebcin should be used with caution in premature and neonatal infants because 
of their renal immaturity and the resulting prolongation of serum half-life of the 
drug. 

In the case of overdosage or toxic reactions, peritoneal dialysis or hemodial- 
ysis will help remove tobramycin from the blood. 

Serum concentrations should be monitored when feasible, and prolonged 
concentrations above 12 mcg/ml should be avoided. Urine should be examined 
for increased excretion of protein, cells, and casts. 

Concurrent and sequential use of other neurotoxic and/or nephrotoxic antibi- 
otics, particularly streptomycin, neomycin, kanamycin, gentamicin, cephalori- 
dine, paromomycin, viomycin, polymyxin B, colistin, and vancomycin, should 
be avoided. 

Nebcin should not be given concurrently with potent diuretics. Some diuretics 
themselves cause ototoxicity, and intravenously administered diuretics enhance 
aminoglycoside toxicity by altering antibiotic concentrations in serum and tissue. 

Usage in Pregnancy — Safety of this product for use during pregnancy has not 
been established. 


Description: Tobramycin sulfate, a water-soluble antibiotic of the aminoglycoside group. 
is derived from the actinomycete Streptomyces tenebrarius. Nebcin, Injection. is a clear 
and coiorless sterile aqueous solution for parenteral administration. It is stable and 
requires no refrigeration. 

Indications and Usage: Nebcin is indicated for the treatment of serious infections caused 
by susceptible strains of the following microorganisms Pseudomonas aeruginosa, Esch- 
erichia coli, Proteus sp. (indole-positive and indole-negative), Providencia, Klebsiella- 
Enterobacter-Serratia group, Citrobacter sp., and staphylococci, including 
Staphylococcus aureus (coagulase-positive and coagulase-negative). 

Nebcin is indicated in the treatment of septicemia; central-nervous-system infections, 
including meningitis; neonatal sepsis; serious lower respiratory infections: gastrointesti- 
nal infections, including peritonitis; and serious skin, bone, and soft-tissue infections, 
including burns, caused by the susceptible organisms listed above. Clinical studies have 
shown Nebcin also to be effective in serious complicated and recurrent urinary tract infec- 
tions due to these organisms. Aminoglycosides, including Nebcin, are not indicated in 
uncomplicated initial episodes of urinary tract infections unless the causative organisms 
are not susceptible to antibiotics having less potential toxicity. Nebcin may be considered 
in serious staphylococcal infections when penicillin or other potentially less toxic drugs 
are contraindicated and when bacterial susceptibility testing and clinical judgment indi- 
cate its use. 

Bacterial cultures should be obtained prior to and during treatment to isolate and iden- 
tify etiologic organisms and to test their susceptibility to tobramycin. If susceptibility 
tests show that the causative organisms are resistant to tobramycin, other appropriate 
therapy should be instituted. In patients in whom gram-negative septicemia, neonatal 
sepsis, or meningitis is suspected, including those in whom concurrent therapy with a 
penicillin or cephalosporin and an aminoglycoside may be indicated, treatment with 
Nebcin may be initiated before the results of susceptibility studies are obtained. The deci- 
sion to continue therapy with Nebcin should be based on the results of susceptibility 
studies, the severity of the infection, and the important additional concepts discussed in 
the WARNINGS box above. 

Contraindication: A history of hypersensitivity to tobramycin is a contraindication to its 
use. 

Warnings: See WARNINGS box above. 

Precautions: Specimens should be collected during therapy for examination, as recom- 
mended in the WARNINGS box. 

Neuromuscular blockade and respiratory paralysis have been reported in cats receiving 
very high doses of tobramycin (40 mg/kg). The possibility that prolonged or secondary 
apnea may occur should be considered if tobramycin is administered to anesthetized 
patients who are also receiving neuromuscular blocking agents, such as succinylcholine 
or tubocurarine. 

Cross-allergenicity among aminoglycosides has been demonstrated. 

If overgrowth of nonsusceptible organisms occurs, appropriate therapy should be 
initiated. 





Adverse Reactions: Nephrotoxicity — Renal function changes, as shown by rising BUN, 
NPN, and serum creatinine and by oliguria, cylindruria, and increased proteinuria, have 
been reported, especially in patients with a history of renal impairment who are treated for 
longer periods or with higher doses than those recommended. 

Neurotoxicity — Adverse effects on both the vestibular and auditory branches of the 
eighth nerve have been noted, especially in patients receiving high doses or prolong@d 
therapy. Symptoms include dizziness, vertigo, tinnitus, roaring in the ears, and hearing 
loss. 

NOTE: The risk of toxic reactions is low in patients with normal renal function who do 
not receive Nebcin in higher doses or for longer periods of time than those 
recommended. 

Other reported adverse reactions possibly related to Nebcin include increased serum 
transaminase (SGOT, SGPT) and increased serum bilirubin; anemia, granulocytopenia, 
and thrombocytopenia; and féver, rash, itching, urticaria, nausea, vomiting, headache, 
and lethargy. 

Suggested Dosage Guides — I.M. /l.V.: 

The usual duration of treatment is seven to ten days. 

Usual dosage for adults, children, and older infants (normal renal function) — 
3 mg/kg/day administered in three equal doses every eight hours. In life-threatening 
situations, the dosage may be increased up to 5 mg/kg/day administered in three or 
four equal doses. This dosage should be reduced to 3 mg/kg/day as soon as Clini- 
cally indicated. (Refer to Table 1 for dosage schedule.) 

Dosage for neonates up to one week of age (normal renal function) — 
Up to 4 mg/kg/day may be given in two equal doses every twelve hours. 

Dosage guidelines for adult or pediatric patients with reduced renal function — 
After a loading dose of 1 mg/kg, subsequent dosage must be adjusted either with 
reduced doses at eight-hour intervals or with normal doses at prolonged intervals. To 
determine the reduced dose at eight-hour intervals, see the convenient nomogram in 
the package literature* To calculate normal dosage at prolonged intervals (if the creat- 
inine clearance rate is not available and the patient's condition is stable), the follow- 
ing formula may be used: 

1 mg/kg q. (6 x serum creatinine) h. 
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Elective Cholecystectomy 


The Role of Biliary Bacteriology and Administration of Antibiotics 


Michael B. Farnell, MD; Jonathan A. van Heerden, MB, FRCS(C); Robert W. Beart, Jr, MD 


è One hundred patients who underwent elective cholecystec- 
tomy were studied prospectively to define the accuracy of an 
intraoperative Gram’s stain procedure in discovering the pres- 
ence of bactibilia, the apparent necessity for prophylactic use of 
antibiotics, and the resulting septic complication rate. Antibiot- 


ics were used for prophylaxis in 48 patients and were withheld 


from 52. Intraoperative Gram's stain procedure and culture were 
used in all cases. Bactibilia was present in 23% of the group and 
was accuraiely predicted by Gram's stain in 8796 of all. The only 
septic complication was a stitch abscess in one patient in the 
group that received antibiotics. The presence of bactibilia does 
not seem to be associated with an increased incidence of 
infectious complications in elective cholecystectomy for chronic 
cholecystitis. Routine use of Gram's stain should detect the 
presence cf Gram-positive rods (Clostridium), thus allowing 
early initiation of appropriate treatment. 
(Arch Surg 1981;116:537-540) 


nterest in the microbiology of bile was rekindled for us 
I by a recent near-fatality that resulted from clostridial 
septicemia after an uneventful elective cholecystectomy. 
Clostridial septicemia, although rare, is dramatic in pre- 
sentation, with sepsis and cardiovascular collapse as its 
principal features. The patient had not received prophylax- 
is with antibiotics, but appropriate therapy was instituted 
on recognition of the syndrome, which led to a satisfactory 
outcome. Often this is not the result, for the reported 
mortalities approach 50%.'* 

Up to now, our position on the prophylactic use of 
antibiotics in patients undergoing elective cholecystecto- 
my has been similar to that proposed by Chetlin and 
Elliott. We regard patients undergoing elective cholecys- 
tectomy as being at low risk for septic complications and 
therefore have withheld antibiotics. This schema, however, 
did not lend itself to the prevention or prophylaxis of those 
rare eases of postcholecystectomy clostridial sepsis. 

Keighley et al‘ and McLeish et al? recommended routine 
intraoperative use of Gram’s stain on bile, with intraoper- 
ative and postoperative use of antibiotics contingent on the 
presence ef bactibilia. This concept is intriguing because it 
predicts, by the presence of Gram-positive rods in the bile, 
who is at risk for clostridial septicemia. However, whether 
all patients who have bactibilia after routine, elective 
cholecystectomy require the prophylactic use of antibiotics 
is not clear. The data that indicate an increased rate of 
infectious complication in patients with bactibilia were 
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generated by analysis of a myriad of biliary tract proce- 
dures—not only elective, uncomplicated cholecystecto- 
my.^*? The implications of bactibilia in the patient with 
choledocholithiasis or acute cholecystitis are not necessari- 
ly applicable to or comparable with those in the patient 
with bactibilia and chronic cholecystitis. Uncertainty with 
regard to the clinical significance of bactibilia in the 
patient undergoing elective cholecystectomy for chronic 
cholecystitis prompted limitation of our analysis to this 
subset of patients. 

The present study was performed to determine (1) the 
incidence of bactibilia in patients who underwent elective 
cholecystectomy, (2) the accuracy of Gram’s stain as a 
predictor of bactibilia, and (3) the septic complication rate 
and its relationship to bactibilia and use of antibiotics. 


SUBJECTS AND METHODS 


One hundred patients (83 men and 67 women) who underwent 
elective cholecystectomy were studied prospectively. Their aver- 
age age was 54.5 years, and their average time of hospitalization 
was 7.1 days. Of the 100 patients, 91 had stones and nine did not. 
Patients who underwent additional intra-abdominal procedures 
were excluded. Two groups were identified: group A comprised 48 
patients in whom antibiotics were used preoperatively and postop- 
eratively, and group B comprised 52 patients who received no 
antibiotics. The prophylactic use of antibiotics was not random- 
ized. The overall group comprised patients from a number of 
independent staff surgical services at our institution. Use of 
antibiotics depended on the surgeon’s preference: some always use 
prophylaxis with antibiotics for elective cholecystectomy, whereas 
others do not. Drains were used in some of the patients: of the 48 
group A patients, 33 (69%) received subcutaneous drains and 36 
(75%) received subhepatic drains; of the 52 group B patients, 11 
(21%) received subcutaneous drains and 13 (25%) received subhe- 
patic drains. Subhepatic drains were generally removed within 24 
to 48 hours of operation. Subcutaneous wound drains were irri- 
gated with 10 mL of a dilute solution of antibiotics (neomycin 
sulfate, 0.5 g/L; polymyxin B sulfate, 0.1 g/L; gentamicin sulfate, 
80 mg/L) every eight hours and were removed within five days. 

The regimen for prophylaxis with antibiotics consisted of one 
dose intramuscularly just before the patient was brought to the 
operating room, followed by intermittent intravenous administra- 
tion during the 24-hour period after operation. A cepnalosporin 
derivative was used in 43 of the 48 patients. The remaining five 
patients received therapy with antibiotics for additional reasons: 
two for urinary tract infections and three for prophylaxis against 
subacute bacterial endocarditis. 

In all cases, intraoperative bile was obtained by needle aspira- 
tion of the gallbladder. Specimens were immediately injected into 
aerobie and anaerobic transport vials. Gram's stain procedure and 
aerobic and anaerobic cultures were performed in all patients. 

All patients were followed up for evidence of septic complica- 
tions: wound infection (spontaneous discharge or drainage of pus 
from the wound), intra-abdominal abscess (collection of pus 
requiring reoperation for drainage), and sepsis (positive culture of 
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blood). After dismissal, each patient was contacted for the deter- 
mination of late wound infection. 


RESULTS 


Of the 100 patients, 23 had cultures of bile positive for 
pathogens. Organisms were present in 21 of the 91 patients 
with stones and in two of the nine with acalculous 
disease. 

A total of 31 isolates were noted in the 23 positive 
cultures: Escherichia coli was isolated 13 times (42%), 
viridans streptococci seven times (23%), group D Strepto- 
coccus three times (10%), Klebsiella three times (10%), 
Enterobacter cloacae two times (6%), and Citrobacter, 
Clostridium perfringens, and Lactobacillus one time each 
(3% each). In only one instance was an anaerobe cultured, 
that being Cl perfringens; the patient was in group A. No 
evidence of clostridial sepsis was present. 

Prophylactic use of antibiotics did not alter the bacterial 
flora present in the bile. In group A, 12 of 48 cultures of bile 
were positive (25%), whereas in group B, 11 of 52 cultures 
were positive (21%):—a statistically insignificant differ- 
ence. Bactibilia was more common in older patients (Fig- 
ure). 

The Gram’s stain procedure accurately predicted the 
presence of bactibilia in 87% of the patients with positive 
cultures. With the Gram’s stain procedure, organisms were 
absent in 80 instances and present in 20. Results of Gram’s 
stain thus failed to correlate with positive cultures in only 
three of 23 such patients. 

There were no operative deaths. The septic complication 
rate was 0: no wound infections, intra-abdominal 
abscesses, or sepsis developed. One patient in group A 
suffered a minor stitch abscess and required removal of the 
offending suture. Two patients with prosthetic heart 
valves who were receiving therapeutic doses of heparin for 
prevention of embolic complications suffered wound hema- 
tomas that required drainage. One patient in group A 
required reoperation for a bile leak from an accessory bile 
duct in the gallbladder fossa. 


COMMENT 

This study was limited to patients who underwent 
elective cholecystectomy for chronic cholecystitis. The pos- 
itive culture rate of 23% is comparable with that in 
previous reports.'*" Fukunaga” reported a somewhat 
higher figure (48%) for patients with chronic cholecystitis; 
however, 38% of the isolates consisted of organisms that 
likely represented contaminants (Staphylococcus epider- 
midis, diphtheroids). 

As has been shown by Lykkegaard Nielsen and Justes- 
en," bile in the nondiseased biliary tract is sterile. As one 
encounters more complex biliary tract disease (acute chole- 
cystitis, common duct stones) the incidence of positive 
cultures increases. Organisms will be present in the bile of 
50% to 87% of such patients.'** With complete obstruction 
of malignant origin (for example, pancreatic or ampullary 
carcinoma), the bile is almost uniformly sterile.*" 

The pathogenesis of bactibilia is incompletely under- 
stood. Three theories have been proposed'': (1) the entero- 
hepatic route, in which colonie organisms travel via the 
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Influence of age on rate of positive cultures in 100 patients 
undergoing elective cholecystectomy for chronic cholecystitis. 


portal blood to the liver, are exereted in the bile, and 
proliferate in the stagnant bile of a diseased biliary tree; 
(2) the ascending route, in which organisms appear in the 
duodenum, traverse Vater's papilla, and ascend the biliary 
tree; and (3) the hematogenous route, in which blood-borne 
organisms are carried passively to the diseased biliary tree, 
where proliferation occurs. Unfortunately, none of the 
theories explains all observations made of the bacteriology 
of bile in the various maladies affecting the biliary tree. 

Escherichia coli, Klebsiella, viridans streptococci, and 
group D Streptococcus comprised 80% of the positive 
cultures, which closely agrees with most of the recent 
reports." We observed only one anaerobic species, Cl 
perfringens, which is fewer than those observed recently 
since the advent of more modern techniques of anaerobic 
culturing. Lykkegaard Nielsen and Justesen’ reported the 
presence of Bacteroides fragilis organisms in five of 15 
positive cultures obtained from 68 patients with chronic 
cholecystitis. In some series, Clostridium organisms com- 
prised 10% to 20% of the positive cultures obtained from 
gallbladder bile.'’'’ It is not evident why the yield of 
anaerobic organisms in the present study was less than 
that of these more recent series. 

Use of antibiotics did not alter the rate of positive 
cultures. In group A 25% of 48 cultures were positive, 
whereas in group B 21% of 52 cultures were positive. This is 
in accordance with the concepts of Keighley et al who 
indicated that the effectiveness of antibiotics in the set- 
ting of biliary tract disease is shown by serum and tissue 
levels, rather than by concentration in the bile. They 
measured levels of antibiotics in common duct bile of 
jaundiced patients and in gallbladder bile of patients with 
cystic duct obstruction. Levels of antibiotics in both groups 
were much below the established minimal inhibitory con- 
centration for common biliary organisms. There is one 
exception to this rule, however. Cefazolin sodium has been 
reported by McLeish et al to be preferentially concen- 
trated in the gallbladder bile in patients with acute 
cholecystitis, and they postulated that cefazolin is an 
“inflammatory transudate” of the diseased gallbladder 
wall. 

The use of Gram’s stain, on bile obtained from patients 
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undergoing biliary tract surgery, to detect intraoperative- 
ly the presence o? bactibilia, has been suggested by Keigh- 
ley et al.! They reported an overall accuracy rate of 87%, 
amd a similar figure was reported more recently by Bein- 
field and Hayes." This rate is, coincidentally, the same as 
that obtained by us. Unfortunately, one of the three 
false-negative results occurred in a patient from whose bile 
Cl perfringens eventually grew. It is precisely the patient 
with Gram-positive rods in the bile whom we believe is at 
risk for clostridial septicemia. Clostridial sepsis is a rare 
oecurrence after cholecystectomy. Pyrtek and Bartus' 
found only two such patients during a 19-year period at 
Hartford (Conn) Hospital; both patients died. Colonization 
of the bile with Clostridium organisms occurs in 1% to 2% 
of the patients undergoing cholecystectomy, but, obviously, 
it does not always lead to clostridial sepsis. However, if one 
pursues a poliey of withholding antibioties from patients 
undergoing elective cholecystectomy, the mortality from 
clostridial septicemia (25095) is of such magnitude that 
identification of Gram-positive rods within the bile should 
be a strong argument in favor of intraoperative and 
postoperative prophylaxis with antibiotics. 

The clinical significance of bactibilia in the patient with 
chronic cholecystitis who undergoes routine, elective chole- 
cystectomy is difficult to glean from the literature. Chetlin 
and Elliot indicated that the incidence of infectious 
complications is 40 times greater in patients undergoing 
biliary traet surgery in the presence of bactibilia than in 
patients in whom the bile is sterile. Keighley et al* 
prospectively studied 181 consecutive patients who under- 
went biliary tract procedures and found that patients with 
bactibilia had a wound-infection rate of 35%, whereas those 
with sterile bile had an infection rate of only 13%. These 
authors concluded that bactibilia was associated with an 
increased incidence of septic complications. We believe 
that this is only partially true. In neither of these reports 
were infectious complication rates for patients with sterile 
or infected bile controlled for the type of procedure 
performed. Most of the patients with sterile bile under- 
went elective cholecystectomy, whereas most of the 
patients with bactibilia underwent cholecystectomy for 
acute cholecystitis or common duct exploration. Bactibilia 
alone does not account for the large difference in infectious 
complication rates reported in the aforementioned studies. 
The difference in these two groups lies not only in the 
presence or absence of bacteria in the bile, but also in the 
amount of contamination experienced. This is certainly 
more likely in the technically difficult cholecystectomy for 
acute cholecystitis or common duct exploration than for a 
routine cholecystectomy. The patient with bactibilia is 
more likely to have complex biliary disease and thus 
requires a more extensive operation, sustaining significant 
contamination. Thus, the higher infectious complication 
rates are associated with bactibilia. 

Chetlin and Elliott? identified a high-risk group of 
patients in whom the chances of bactibilia exceeded 50%: 
patients with acute cholecystitis, obstructive jaundice, 
common duct stones, or age greater than 70 years. Our 
data, when analyzed by decade, are consistent and indicate 
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a higher prevalence of bactibilia in the elderly patient with 
chronic cholecystitis. The elderly patient with chronic 
cholecystitis is more likely to have bacteria in the bile, but 
this of itself does not place the elderly patient with 
bactibilia at high risk for septic complications. The latter 
three clinical eategories—acute cholecystitis, obstructive 
jaundice, and common duct stones—identify patients who 
are highly at risk for infectious complications, and in these 
the prophylactic use of appropriate antibiotics is war- 
ranted. 

In the present study, elective cholecystectomy alone was 
evaluated. Approximately one fourth of the patients had 
bacteria present in their gallbladder bile. The fifty-two 
group B patients experienced no infectious complications. 
In the routine elective cholecystectomy in which minimal 
inflammation is present and little contamination is antici- 
pated, the presence of bactibilia does not warrant ntraop- 
erative or postoperative use of antibiotics. 

Our current approach to the patient undergoing elective 
cholecystectomy for chronic cholecystitis is to (1) withhold 
antibiotics preoperatively, (2) perform intraoperative 
Gram’s staining, and (3) use antibiotics intraoperatively 
and postoperatively if Gram-positive rods are present, 
which indicates colonization with clostridial species. 

In conclusion, (1) bactibilia was present in 28% of the 
patients undergoing elective cholecystectomy for chronic 
cholecystitis; (2) the Gram’s stain procedure accurately 
predicted the presence of bactibilia in 87% of the cases; and 
(3) the presence of bactibilia was not associated with an 
increased incidence of infectious complications. 


Nonproprietary Names and Trademarks of Drugs 


Cefazolin sodium—A ncef, Kefzol. 
Gentamicin sulfate—Garamycin, Genoptic. 
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Discussion 


ALLEN M. BOYDEN, MD, Portland, Ore: I suspect that many of us 
have become complacent about gallbladder surgery, and have 
forgotten the possibility of clostridial infection after cholecystec- 
tomy. This is understandable in view of the infrequency of this 
complication, many surgeons having never been confronted with 
the problem or perhaps even being unaware of its existence. It 
always develops unexpectedly and is frightening in its viru- 
lence. 

It is common practice to make a culture of the bile when the 
common duct is opened, but not in cholecystectomy alone, even in 
cases of acute cholecystitis. In complicated biliary tract surgery, 
few of us ask for immediate reports of the results of Gram's 
staining of bile, the result to be used as an indication for 
treatment with antibioties. 

The present study helps us in two ways. It again confirms the 
fact that prophylactic use of antibioties is unproductive in opera- 
tions for chronie cholecystitis. More important, the suggestion of 
appropriate intraoperative and postoperative therapy with antibi- 
oties when Gram-positive rods are shown by Gram's stain will 
permit the development of adequate levels of antibiotics in the 
blood shortly after any possible contamination during the opera- 
tion and before infection has occurred. 

Although the presence of clostridial organisms does not neces- 
sarily mean that infection will occur, infections with these types of 
gas-forming organisms are so serious that prophylactic coverage 
with antibiotics is certainly indicated under these circum- 
stances. 

Obviously, the cooperation of the laboratory is paramount, so 
that reporting is not delayed. Preliminary discussion with the 
bacteriologist, who would otherwise be unaware of the need for 
immediate reporting, should result in immediate answers rather 
than what we too often get, routine computer printouts a couple of 
days later. 

One certainly cannot expect such measures to prevent wound 
infection. It has been shown repeatedly that wound infection rates 
in operations on the gastrointestinal (GI) tract are not reduced by 
using antibiotics after contamination occurs. However, in chole- 
cystectomy for chronic disease without ductal exploration, con- 
tamination is usually so minimal that the common pathogens 
cause little concern. Pathogenic clostridial organisms should 
always be of concern and any aid in the prevention or control of 
gas bacillus infection is indeed welcome. The added cost of routine 
Gram’s stains is a small price to pay for such important informa- 
tion, and I was most pleased to hear Dr Farnell suggest that we 
not ask for cultures that, if requested in every cholecystectomy, 
would increase the cost of medical care unnecessarily. 

PAUL F. Nora, MD, Chicago: I second many of Dr Boyden's 
remarks. Dr Farnell and his associates have done something that 
was very definitely needed, because most of the previous reports 
on this subject have been on a much different patient population. 
In fact, they showed that in elective cholecystectomy with uncom- 
plicated cholecystitis, there is a definite incidence of bactibilia. 
There is a good correlation between the results of Gram’s stain 
and the subsequent culture, but at least in their study they cannot 
show any causal relationship between the presence of bactibilia 
per se and septic complications. Most observers believe that in 
high-risk patients prophylactic use of antibiotics reduces the 
incidence of septic complications. In cases like those described by 
Dr Boyden, it is important to perform Gram’s staining because the 
procedure might indicate if appropriate antibiotics are being 
used. 

With reference to clostridial cholecystitis, which is part of the 
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impetus for this study, I and my colleagues have had similar 
experiences in that we had a patient with a false-negative result 
from Gram’s staining and a positive culture of biliary materfal. 
We studied one patient with a gas-filled gallbladder. It was quite 
obvious on a roentgenogram, although some people might have 
mistaken it for a loop of bowel; this, of course, gave us a clue. This 
was, in fact, a pneumocholecystitis, and preoperatively we gave 
this patient antibiotics for prophylaxis. This patient had a false- 
negative result with Gram’s staining, but subsequently a positive 
culture of bile. 

My first question concerns clostridial cholecystitis. This occurs 
infrequently, but is much more common in men. The victims 
frequently are acalculous and subsequently they often suffer 
perforation. Do the authors recommend the prophylactic use of 
antibiotics in any patient suspected of having clostridial cholecys- 
titis, even in the absence of free air in the gallbladder or some 
other similar sign? 

The second question is, do the authors plan to perform a 
randomized study at the Mayo Clinic, asking these various sur- 
geons to participate, to tell if in fact there is an increased 
incidence of septic complications among the elective cholecystecto- 
my patients? 

HILDING H. OLson, MD, Seattle: In Seattle we have a large 
Chinese population. Every time I see an elderly Chinese patient 
with right upper quadrant pain, I look at him with a jaundiced 
eye. 

We have not only found Clostridia and typhoid fever, but also 
liver flukes concomitant with various bacterial flora. Any time we 
are blessed with one of these patients, we must have all guns 
loaded as far as antibiotics are concerned. 

The use of the Gram’s stain cannot be overemphasized. It is very 
cost effective. 

J. L. GiaccHINO, MD, Maywood, Ill: It still seems more effica- 
cious to administer one $10 dose of an antibiotic before surgery so 
that prophylactic serum levels are present, and if the results of 
Gram’s stain are negative or if there is no spillage, immediately 
discontinue the use of the antibiotic. This is more in keeping with 
the principles of administration of antibiotics in clean-contami- 
nated GI surgery. 

DR VAN HEERDEN: As Dr Nora said, the only way to answer this 
question adequately would be to perform a prospective random- 
ized control study, and perhaps Dr Giacchino is correct. Our series 
of patients who did not receive antibiotics was relatively small. We 
are not planning at this time to undertake such a study, but 
perhaps we should. 

I agree with Dr Nora that even a vague suspicion of clostridial 
sepsis justifies being very aggressive in the treatment of these 
patients, for, as Dr Farnell said, the mortality is conservatively 
estimated as 50% and higher. 

As Dr Farnell also indicated, we were stimulated to undertake 
this prospective review for two basic reasons: first, an instance of 
near-fatal clostridial sepsis after a totally uneventful cholecystec- 
tomy, and, second, our realization that the use of antibiotics at our 
institution after elective cholecystectomy was extremely varied 
and was often whimsical rather than scientific. 

Since the completion of this study, we have had another instance 
of clostridial sepsis after elective cholecystectomy. In this instance 
the result of Gram’s stain was indeed positive for Gram-positive 
rods. Because of this, it is our current practice that all results from 
Gram’s staining are telephoned to the operating room within ten 
to 15 minutes. The results are usually available before the incision 
is closed. 
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Hypercalcemia in Patients 


With Breast Cancer 


Jsseous Metastases, Hyperplastic Parathyroid Tissue, 


yr Pseudohyperparathyroidism? 


tobert C. Hickey, MD; Naguib A. Samaan, MD, PhD; Gilchrist L. Jackson, MD 


è Breast cancer is the malignant neoplasm most commonly 
associated with hypercalcemia. At the University of Texas M. D. 
Anderson Hospital, Houston, during the fiscal year 1977 to 1978, 
Xf 16,887 patients having calcium determinations, 7.8% had 
wpercalcemia. From 1969 to 1979, 13 patients had proved and 
hree had presumed primary hyperparathyroidism associated 
with breast cancer. Two other patients had pseudohyperparathy- 
‘oidism. Selective neck vein catheterization was used in 17 of the 
I8 patients and helped localize and confirm the diagnosis of 
Ximary hyperparathyroidism. Chloride-phosphate ratios were 
»levated in * 3 of the 14 patients with proved or presumed primary 
wperparathyroidism. This condition may mimic osseous metas- 
ases by producing brown tumors or compression fractures. In 
»atients with breast cancer and hypercalcemia, particularly 
without osseous metastases, a careful diagnostic evaluation is 
warranted to rule out primary hyperparathyroidism. 

(Arch Surg 1981;116:545-552) 


A the University of Texas M. D. Anderson Hospital and 
Tumor Institute, Houston, breast cancer is the most 
common malignant disease associated with hypercalcemia 
(Table 1). The most common condition associated with the 
development of hypercalcemia is metastatic bone disease. 
Other possible mechanisms are coexisting primary hyper- 
parathyroidism, pseudohyperparathyroidism, prostaglan- 
din release, osteoclastic activating factor, and estrogen 
therapy flare, as well as other unknown factors. 

An increased incidence of parathyroid adenomas in 
patients with various forms of cancer has been reported. 
Although the association of breast cancer and primary 
hyperpara-hyroidism has been described in several 
reports, the number of cases reported from any one 
group is small; detailed data and more precise techniques 
of differentiating primary hyperparathyroidism from oth- 
er causes of hypercaleemia in malignant disease merit 
description. It is imperative to differentiate primary 
hyperpara:hyroidism, which is readily corrected by a low- 
risk operation, from the other causes of the condition and 
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thereby avoid the organ system destruction that results 
from hypercalcemia. This report focuses on 13 known and 
three presumed instances of primary hyperparathyroidism 
associated with breast cancer and describes two patients 
with breast cancer and pseudohyperparathyroidism or 
ectopic hormone production. 

Hypercalcemia can cause considerable morbidity and can 
be lethal. Although the medical management of hypercal- 
cemia has been well documented, there are potential 
complications with this method. On the other hand, 
surgical removal of the parathyroid adenoma brings about 
a most gratifying response, controls the hypercalcemic 
sequelae, and is a low-risk procedure. The patient's malig- 
nant neoplasm may continue but the patient's general 
condition is improved. 


PATIENTS AND METHODS 


Our experience from 1969 to 1979 at the University of Texas 
System Cancer Center, M. D. Anderson Hospital amd Tumor 
Institute (MDAH) with hyperparathyroidism and breast cancer is 
presented. All patients registered, and all parathyroic hormone 
(PTH) assays were performed, at this institution. Seleetive neck 
vein catheterization was performed to detect immunoradioactive 
PTH (iPTH) and confirm the cause of the hypercalcemia. Five 
patients who underwent iPTH studies were operated on else- 
where, although we participated in the surgical care of two of 
these patients. A few of these patients were included in previous 
reports*" that outlined a facet of management, but they are 


Table 1.—Hypercalcemia in a Cancer Institutior * 


Site No. Hypercalcemic Total No. 926 
Breast 259 2,844 9.1 
Hemopoietic 204 2,825 7.2 
Gynecologic 129 1,704 7.6 
Gastrointestinal 114 1,558 7.3 
Head and neck 106 1,189 8.9 
Lower respiratory 102 1,004 10.2 
Other cancers 76 588 12.9 
Benign diagnoses 61 1,193 5.1 
Total 1,311 16,887 7.8 


*Among patients with cancer registered during 1978 at the University of 
Texas M. D. Anderson Hospital and Tumor Institute, Houston. 
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Table 2.—Patient Data, Primary Hyperparathyroidism 


Symptoms and 


Breast Signs of Primary 
Patient Cancer Hyperparathy- 
No. Status roidism 
1 Coexistent at Renal calculi 
diagnosis 
"- Coexistent at None 
diagnosis 





Coexistent at 
diagnosis 


Renal calculi, 
irritability, 
epigastric pain 

Lethargy, confu- 
sion, nausea, 
polyuria 

Weakness, 
myalgias 


Coexistent at 
diagnosis 


No evidence 
of disease 
(NED), 6 mo 


Depression, 
weakness, 
constipation 

Weakness, 
myalgias 

Pancreatitis, 
constipation 

Nausea, vomiting, 
weakness, 
constipation 


NED, 14 yr 


NED, 23 yr 


NED, 2% yr 
NED, 21 yr 
NED, 11 yr 


Weakness, hip pain, 
constipation 


*iPTH indicates immunoradioactive parathyroid hormone. 


iPTH, ng/mL* 
T —————— e 
Peak, Operating Room 
Peripheral Location Findings 
Not done Not done L inferior adenoma 
1.1 2.2, L lower L superior adenoma 
jugular vein 





7.6, L innomi- L inferior adenoma 


nate vein 


105, R innomi- 
nate vein 


R superior adenoma 


4.4, inferior L inferior adenoma 


thyroid vein 
8.6, R innomi- R inferior adenoma 
nate vein 
11.5, R innomi- R inferior adenoma 
nate vein 
2.1, R verte- 
bral vein 
6.1, R internal 
jugular vein 


L superior adenoma 
(explored twice) 


R superior adenoma 


8.1, R lower 
jugular vein 


17.5, L innomi- 
nate vein 

6.8, L lower 
jugular vein 

2.7, L innomi- 
nate vein 


R superior adenoma 
R superior adenoma 
L inferior adenoma 


L adenoma 


Table 3.—Probable Primary Hyperparathyroidism and Breast Carcinoma* 


Calcium/ Chloride- iPTH, ng/mL, 
Patient No./ Cancer Signs and Phosphorus, Phosphate Peripheral/ Peak, Operating Room 
Age, yr Status Symptoms mg/dL Ratio Location Findings 





Bone pain 


At diagnosis 


Constipation 


Renal calculi, 
fractures 





13.5/2.2 


12.4/2.1 


12.2/2.4 

















2 normal L, 1 
normal R 


(a) 6.2/7.4, L in- 
nominate vein 
(b) 2.8/6.5, infe- Refused 
rior thyroid mediastinal 
vein exploration 
1.3/2.5, L inter- No operation; 
nal jugular died (chemo- 
vein therapy) 
2.3/6.0, L verte- Deferred (car- 
bral vein diac); dead 


*NED indicates no evidence of disease; iPTH, immunoradioactive parathyroid hormone. 


included here because this is an overall review. Data on the 
patients are summarized in Tables 2, 3, and 4. 

The venous catheterization technique and radioimmunoassay 
method have been described."'^ It is important to stress that the 
antibody against the bovine PTH is directed predominantly to the 
amino-terminal (NH,) region, which is the biologically active 
portion of the PTH molecule. The normal control value was 
determined in each assay; the normal peripheral level is usually 
less than 1 ng/mL.* Because the background level of circulating 
intact iPTH is lower than that of C-terminal fragments, amino- 
terminal assays are more sensitive to fluctuation in secretory 
rates and to anatomic variations.'''* The catheterization identifies 
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the elevated iPTH from the cervical venous effluent, although an 
interpretation in the presence of ectopic hormone requires careful 
study. 

At MDAH, hypercalcemia is defined as a serum calcium level 
greater than 10.5 mg/dL, as determined on the biochemistry 
profile, or 10.7 mg/dL as determined by an automatic chemical 
analysis system. The normal range for phosphorus is 2.5 to 4.5 
mg/dL. 

Of 16,887 patients with cancer registered at MDAH in 1978, 
1,297 (7.7%) had at least one of these serum calcium levels. Of 2,844 
patients with breast cancer (at all stages), 259 (9.1%) were 
hypercalcemic. These are uncorrected gross data; for example, 15 
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Table 4.—Pseudohyperparathyroidism and Breast Cancer 


iPTH, ng/mL* 

Primary Signs —————— 

Patient No./ Cancer and Symptoms of Peak, Operatinc Room 
Age, yr Status Hyperparathyroidism Peripheral Location Findings 

1/52 Metastatic, liver Back pain 0.6 3.0, L internal 4 normal glands 

jugular vein 
2/44 Metastatic, liver Somnclence, weak- LET À 3.2, superior 4 normal glands 

ness, myopathy vena cava 


*iPTH indicates immunoradioactive parathyroid hormone. 
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Fig 1.—Case 1. Chest roentgenograms before (left) and after (right) phosphate 
therapy for hypercalcemia, demonstrating resultant pulmonary ectopic calcifications. 


jatients with parathyroid adenoma are included, but they do 
ifford a measure of comparison with the 5% frequency of hyper- 
'aleemia cited for patients with cancer at the Clinical Center, 
National Cancer Institute, Bethesda, Md, and Myers''* estimate 
Xf 10% to 20% from the Memorial Sloan Kettering Cancer Insti- 
ute, New York. 


REPORT OF CASES 


Case 1.—A 61-year-old woman was admitted in June 1976 with a 
large breast carcinoma and signs of locally advanced disease and 
simultaneous hypercalcemia. Her serum calcium level was 16.8 
mg/dL, and her phcsphorus level was 1.7 mg/dL. She experienced 
lethargy, confusion, nausea, anorexia, constipation, polydipsia, 
and polyuria. An isctopic bone scan and radiologic skeletal survey 
lemonstrated a raciolucent area, a suspected metastasis, in the 
eft hemimandible. 

The patient's hypercalcemia was presumed to be secondary to 
metastatic breast carcinoma, and she was treated with intensive 
medieal therapy corsisting of normal saline, furosemide, predni- 
sone, intravenous (IV) and oral sodium phosphate, and mithramy- 
*in (Mithracin); for zhe breast cancer, she was given three courses 
of fluorouracil, doxorubicin hydrochloride (Adriamycin), and cyclo- 
phosphamide (Cytoxan) chemotherapy. Her serum calcium level 
was controlled, and her carcinoma responded; however, the pro- 
longed medical treatment led to an episode of Herellea septice- 
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mia, and the antihypercalcemia therapy to bilateral pulmonary 
ectopic calcifications (Fig 1). Primary hyperparathyroidism was 
eventually suspected, and venous catheterization was performed. 
The iPTH assay pointed to a right-sided cervical parathyroid 
adenoma. At this juncture, the patient was profoundly ill. A 
right-sided superior cervical parathyroid adenoma was resected 
under urgent operative conditions. 

The lesion in her left hemimandible improved after the parathy- 
roidectomy and it most likely represented a brown tumor or 
osteitis fibrosa cystica. In a November 1980 follow-up, her serum 
caleium level was normal; however, she still refused mastectomy 
and is currently undergoing chemotherapy. 

Isolated breast carcinoma metastatic to the mandible is infre- 
quent, but the mandible is a common site for osteitis fibrosa 
cystica associated with hyperparathyroidism.'' This patient's con- 
dition points to the diagnostic difficulties in patients with hyper- 
caleemia and breast cancer, the extraosseous calcificatior caused 
by phosphate therapy, the potential lethality of the disease, and 
the fact that parathyroidectomy brings about immediate and 
sustained improvement. 

Case 2.— This 46-year-old woman has been reported on previous- 
ly," but only certain aspects of her disease were described. Her 
complete disease history is detailed here. At the outset she had a 
parathyroid adenoma that resulted in hypercalcemia. Later, 
metastatic bone disease and recurrent hypercalcemia developed, 
and she eventually died. 
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Fig 2.—Case 2. Demonstration of skull (top, left and right) and pelvis (bottom, 
left and right) roentgenograms before and after osseous metastases. 


In June 1972 she was found to have bilateral breast carcinoma 
with axillary lymph node involvement. Her serum calcium level 
was 12.3 mg/dL, and her phosphorus level was 2.4 mg/dL. 
Attempts to detect metastases failed to uncover cancerous depos- 
its. The patient had a history of renal stones, and her irritability 
and upper gastrointestinal (GI) discomfort suggested hypercal- 
cemia. Bilateral extended simple mastectomies were performed, 
and irradiation and adjunctive chemotherapy were given postop- 
eratively. On Oct 30, 1972, selective neck vein catheterization 
studies were performed, and the results suggested a left-sided 
parathyroid adenoma. Again, attempts to find metastatic bone 
disease revealed no evidence of metastases. In February 1973, a 
300-mg left-sided inferior cervical parathyroid adenoma was 
removed. Her postoperative serum calcium levels returned to 
normal. 

Three years later, progressive bone metastases and recurrent 
hypercalcemia developed (Fig 2). A second venous catheterization 


948 Arch Surg—Vol 116, May 1981 


study demonstrated mildly elevated iPTH levels in the neck and 
throughout the venous system that were consistent with nonlocal- 
ized levels of iPTH. Her recurrent hypercaleemia was treated 
medically with fluids, diuretics, or sodium phosphate, and with 
mithramycin, but she died in July 1978, five years after the 
parathyroidectomy. These separate sequential causes of hypercal- 
cemia in a patient with breast cancer are outlined in Fig 3. 
CasE 3.—A 52-year-old woman was given preoperative radio- 
therapy and a right radical mastectomy for breast cancer in 
October 1970. In April 1977, she experienced hypercalcemia, with a 
serum calcium level of 14.8 mg/dL and a phosphate level of 2.0 
mg/dL. Examination of liver biopsy specimens demonstrated 
hepatic metastases. Her chloride-phosphate ratio was 45. She was 
treated intensively with IV fluids, furosemide, oral sodium phos- 
phate, and mithramycin. On April 11, 1977, neck vein catheteriza- 
tion suggested left-sided parathyroid adenoma. On June 7, 1977, 
the patient underwent a neck exploration, and four normal 
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Fig 3.—Recurrent hypercalcemia in patient 2. BESM indicates bilateral extended simple mastectomy; XRT, x-ray 
treatment; IVP, intravenous pyelogram; Cath, catheterization of neck veins; BCG, BCG vaccine. 


parathyroid glands were found. On June 30, 1977, a second neck 
vein catheterization suggested a right-sided lower parathyroid 
adenoma. In June 1978, she was found to have acute myelogenous 
leukemia anc was treated with several courses of chemotherapy. 
She died in October 1978. Postmortem examination revealed 
hepatic breast cancer metastases but no cancer in the bones. No 
data om iPTH are available because the laboratory failed to 
analyze the tumor for iPTH. This patient's hypercalcemia is 
believed to have resulted from pseudohyperparathyroidism or 
ectopic hormone production by the breast cancer. 

CASE 4.—This 44-year-old woman was reported on previously" 
but her case is included here as a documented instance of 
pseudohyperparathyroidism. She underwent a mastectomy in 1973 
and two yezrs later she experienced diffuse myopathy, somno- 
lence, weakness, and associated hypercalcemia. Her serum calcium 
level was 15.5 mg/GL and her phosphorus level was 2.4 mg/dL. Her 
chloride-phosphate ratio was 41.7. The liver scan demonstrated 
metastases; however, results of the bone scan and radiologie 
skeletal survey were normal. Selective neck vein catheterization 
studies showed elevated iPTH levels in the superior vena cava. 
Neck exploration revealed four normal parathyroid glands, three 
of which were removed. The patient died in a hypercalcemic crisis 
three days after the potentially life-prolonging operation was 
performed. The postmortem examination revealed no evidence of 
a parathyroid adenoma, but metastatic tumors were found in the 
pulmonary hilar nodes, lung, and liver. Diffuse organ calcinosis 
was also found. The cancerous pulmonary hilar lymph nodes and 
liver metastases were probably responsible for the elevated iPTH 
level in the superier vena cava. Tissue extracts of the metastatic 
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breast cancer in the liver demonstrated high levels of iPTH (269 
ng/g of wet tissue; normal, 1.2 ng/g). 


COMMENT 


During 1978, the most recent year for which data are 
available, 16,887 patients were seen at MDAH. Of the 
16,887 patients, 1,311 (7.8%) experienced hypercalcemia on 
at least one oecasion, but we did not study each record in 
detail. 

Patients with breast cancer run a greater risk of the 
development of hypercalcemia than do patients with other 
forms of cancer (Table 1). Patients with breast cancer, 
without regard to the stage of disease, totaled 2,844 or 
16.876 of the population studied. The overall frequency of 
hypercalcemia in the group of patients with breast cancer 
is 9.1%. Considering the 1,372 patients with breast cancer 
and known disseminated disease, the hypercalcemia fre- 
quency during this year was 12.0%. 

Testing for hyperparathyroidism was not and is not a 
routine procedure at MDAH. These procedures ins:ead are 
initiated by an inquiring physician, usually after a period 
of observation of the hypercalcemia, and are based on 
long-standing symptoms, absence of metastases, laborato- 
ry data, failure of response after specific anticancer ther- 
apy, and interpretation of venous iPTH studies. 

Data on 13 patients with proved hyperparathyroidism 
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Table 5.—Pseudohyperparathyroidism and Breast Cancer: Reported Cases 


Calcium/ 
Phosphate, 


uM xL DE Lm E MAIS 


Chloride-Phosphate Osseous ng/mL, Metastatic 


Source, yr Ratio 
Samaan et al,* 1976 
Hirshorn et al, ^ 1979 
Mavligit et al,° 1971 
Melick et al,” 1972 


mg/dL 
15.6/2.4 
16.4/4.0 


21.6/3.3 





Location Tissue 
13.2, SVC 

Not done 

70.6, peripheral veins 


Not done 


Metastases 


E bioactivity 


*iPTH indicates immunoradioactive parathyroid hormone; SVC, superior vena cava. 


and breast cancer are recorded in Table 1. The neck vein 
catheterization iPTH values identified correctly the pres- 
ence of primary hyperparathyroidism in 12 patients. Ana- 
tomie localization in the neck is usually accurate (ten of 12 
in this group of patients), but the aberrant drainage of the 
right inferior thyroid vein into the left innominate vein 
may be misleading, and there may be other variations. 
With pseudohyperparathyroidism, the peak elevation in 
the superior vena cava may be related to liver, mediastinal, 
or pulmonary metastases that produce iPTH-like sub- 
stances. In five of the 16 patients, the peripheral iPTH 
level was near to or actually normal. 

Three patients (Table 3) presumably had primary hyper- 
parathyroidism, but the histologic diagnosis was uncon- 
firmed. The first patient may have had a mediastinal 
adenoma, since the second catheterization after an incon- 
clusive neck exploration again revealed no conclusive evi- 
dence of primary hyperparathyroidism. The other two 
patients did not undergo a neck exploration because of the 
complieations of other diseases, but there was strong 
clinical and laboratory evidence of hyperparathyroidism in 
both. 

The abnormal clinical findings noted with primary 
hyperparathyroidism were as follows: five patients had 
coexistent breast cancer; two had coexistent suspected 
bone disease; three had nephrolithiasis; eight had hyper- 
tension; one had pancreatitis; and only four appeared to be 
asymptomatic. Attempts were made to exclude metastatic 
breast cancer at the time hypercalcemia was diagnosed. 
Misinterpretation of the radiologic findings of hyperpara- 
thyroidism resulted in the institution of chemotherapy as 
the primary treatment of the breast carcinoma and in 
prolonged vigorous medical management of the hypercal- 
cemia, which caused pulmonary ectopic calcification. 

Previous studies have shown that the reliability of the 
chloride value in differentiating primary and ectopic 
hyperparathyroidism from causes of hypercalcemia in 
patients with malignant neoplasms is limited.’ Reeves et 
al'^ and Ellison et al" have proposed the chloride-phosphate 
ratio as a screening aid in detecting primary hyperpara- 
thyroidism. We have found elevated ratios, ie, above 33 
(range, 33.8 to 58.8), in 13 of 14 patients, when these data 
were available. (One patient's normal chloride-phosphate 
ratio may be explained by an elevated serum phosphate 
value of 5.1 mg/dL, which may have been related to the 
presence of diabetic nephropathy.) This test can be used to 
screen for primary hyperparathyroidism in patients with 
breast cancer and hypercalcemia; however, a normal ratio 
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of less than 33 does not totally exclude this diagnosis. 

In this series, all patients with primary hyperparathy- 
roidism had uniglandular disease (adenoma). After the 
adenomas were resected, all patients’ calcium levels 
returned to normal for a period. The calcium values in the 
16 patients varied preoperatively from 11.8 to 18 mg/dL, 
with an average of 12.8 mg/dL; their phosphate values 
ranged from 1.7 to 5.1 mg/dL, with an average of 2.5 
mg/dL. 

Pseudohyperparathyroidism does occur in patients with 
breast cancer, although quite infrequently. Reported cases 
are summarized in Table 5. 

Pseudohyperparathyroidism or ectopic hormone produc- 
tion of a hormone-like substance by nonendocrine tissue 
was cited by Roof et al," who credited Albright with a 
correct interpretation, and was previously described in 
1941.” This report described a 50-year-old bootblack with a 
carcinoma of the kidney, a large osteolytic metastasis, 
severe hypercalcemia, and hypophosphatemia. Three para- 
thyroid glands were found to be normal. Postmortem 
examination revealed four normal parathyroid glands. 
Albright reasoned that the hypophosphatemia was of 
hormonal origin, because bone destruction alone could not 
have brought about this change. Bioassay of the tissue for 
PTH using the Anderson-Collip test was inadequate from a 
technical viewpoint. Using immunologic technology, Ber- 
son and Yalow” found increased iPTH levels in patients 
with bronchogenic carcinoma even without hypercalcemia, 
this technique being technically preferable and far more 
sensitive than the bioassay. The iPTH is an antigen (or 
partial antigen) that can be followed by this very sensitive 
immunologic method. 

With particular reference to breast cancer, we believe 
that the cancer may produce an iPTH substance evidenced 
by a decreased serum phosphorus level, an elevated serum 
calcium level, or the characteristic chloride-phosphate 
ratio, and in one instance the iPTH substance was identi- 
fied in the neoplastic metastatic tissue. Our opinion differs 
little from that of Roof et al, because we believe that the 
tumor elaborates peptides with an amino acid sequence 
that may differ from that of the normal PTH, but is 
generally identifiable by radioimmunoassay techniques. 


MANAGEMENT 


If the serum calcium level is less than 12 mg/dL, the 
treatment should be directed toward control of the primary 
disease. If the serum calcium level is above 12 mg/dL, an 
accelerated calcium clearance can be achieved by giving a 
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normal saline solution IV, accompanied by the IV adminis- 
tration of furosemide (20 to 80 mg) every six hours until 
the desired serum calcium level is obtained. Because such 
treatment ezn result in potassium depletion, serum potas- 
sium levels should be measured before furosemide is given, 
and IV potassium chloride should be given accordingly. 
Hypokalemia can produce cardiac arrhythmia and, if this is 
severe, cardiac arrest. 

Sodium phosphate is given orally, 1.5 to 3 g/day; this is 
effective in lowering serum calcium levels by causing 
urinary excretion of calcium. In an emergency condition, 
sodium phosphate can be given in a dose of 50 to 100 mmole 
over a period of six to eight hours. This IV administration 
should not be used more than twice. 

Precipitation of calcium in soft tissues, including lung 
and kidney, has been noted with oral administration of 
phosphate, although it is more commonly reported follow- 
ing IV administration. This is shown dramatically in 
Fig 1. 

Mithramycin, 25 ug/kg body weight, can be given IV 
over a period of eight hours in 500 mL of normal saline 
solution to lower serum calcium levels. Mithramycin 
administration is indicated for patients with metastatic 
bone disease in whom other methods have failed. This dose 
can be repeated at daily intervals for three or four days, 
provided there is a good renal function and normal platelet 
concentrations. 

We have used prostaglandin synthetase inhibitors in the 
form of aspirin or indomethacin, as have other investiga- 
tors, but tke results are not satisfactory. Caleitonin has 
been used to lower serum calcium levels in malignant 
disease, but the results are disappointing. Corticosteroids 
are effective in controlling hypercalcemia that is secondary 
to multiple myeloma and the lymphomas. 

Renal dialysis lowers serum calcium levels temporarily, 
and hypercalcemia recurs usually one to three hours after 


the dialysis. Mobilization, too, aids in lowering serum 
calcium levels. Restriction of dairy foods has been advo- 
cated, but this mode of therapy may be ineffective and 
inconvenient to the patient. Dairy foods are high in 
phosphorus as well as in calcium, and phosphorus inhibits 
absorption of ealeium from the gut owing to formation of 
calcium phosphate. 

The presence of an elevated iPTH level with an elevated 
serum calcium level in patients without current evidence of 
metastatic breast cancer is an indication for neck explora- 
tion in an urgent clinical situation. If possible, however, 
selective neck vein catheterization for iPTH should be 
performed because the surgical exploration then can be 
undertaken with greater confidence. The catheterization 
can aid in an accurate diagnosis and in localization of an 
adenoma, it can help differentiate primary hyperparathy- 
roidism from the rare case of pseudohyperparathyroidism, 
and it has proved to be a safe, well-tolerated procedure. 
When the etiology remains unclear and the hypercalcemia 
is severe, however, the neck exploration should be consid- 
ered to rule out a readily correctable cause of hypercalce- 
mia. Two patients in this series had neck explorations that 
proved to be negative on the assumption of possible 
primary hyperparathyroidism but subsequently were 
found to have clinically proved pseudohyperparathyroid- 
ism. 

This research was supported in part by grant CA05831-20 from the 
National Institutes of Health. 
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Nonproprietary Names and Trademarks of Drugs 


Caleitonin- Caleimar. 
Tamoxifen citrate— Nolvadex. 
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Discussion 


JOHN H. KENNEDY, MD, London: I wish to limit my remarks to 
those cases that the authors have termed "pseudohyperparathy- 
roidism," a situation where the hypercalcemia may be of tumor 
origin, perhaps by polypeptide production. The problem of hyper- 
calcemia under such circumstances can be an urgent one. One 
patient in our series of 25 reported by my colleagues and me while 
I was still in Houston died of parathyroid crisis; on the medical 
service in my teaching hospital in London, another patient is 
currently failing with the same kind of problem. 

I ask the authors whether the specificity of the radioimmunoas- 
say for PTH is only effective in detecting proper PTH or whether 
there is overlap interaction here with peptides, which look to the 
effector sites in the body like PTH. 

Epwin L. KAPLAN, MD, Chicago: When hypercalcemia develops 
in a patient with breast cancer, the usual interpretation is that this 
abnormality is due to bone metastases. Indeed, most of the time 
this proves to be the case. However, Dr Hickey and his associates 
have demonstrated conclusively that sometimes the hypercalcemia 
is due to primary hyperparathyroidism even if bone metastases 
are present. If so, the hypercalcemia and all of the symptoms 
associated with this metabolic abnormality can be relieved by 
parathyroidectomy. Thus, making this diagnosis is of much prac- 
tical importance. 

Pseudohyperparathyroidism is extremely rare in association 
with breast cancer. While ectopic secretion of PTH has been 
demonstrated to occur from some lung cancers, hypernephromas, 
and other GI neoplasms, the conclusive demonstration of ectopic 
PTH secretion from a breast cancer would still be worthy of a 
report in the literature. Furthermore, neither the secretion of 
prostaglandin E., nor the elaboration of osteocyte activating 
factor has been recognized to occur in patients with breast 
cancer. 

Thus, it is very important to perform a serum PTH determina- 
tion in a patient in whom hypercalcemia develops during the 
treatment of breast cancer, for, rather than requiring chemother- 
apy, if this diagnosis is made she would benefit easily, safely, and 
effectively by a successful parathyroidectomy. 

Since ectopic hyperparathyroidism is so rarely associated with 
breast cancer, it would seem that the finding of an elevated 
peripheral value of serum iPTH would be sufficient and that a 
catheterization of the neck veins would not be necessary in order 
to make this diagnosis. If a neck catheterization is performed it is 
important that blood is.obtained from the small veins draining the 
thyroid, for if the jugular veins alone are sampled, the success of 
localization is only about 30%. Finally, could the authors comment 
on their experience with the association of primary hyperparathy- 
roidism when hypercalcemia develops in patients with tumors 
other than breast cancer? 

LEONARD Rosorr, MD, Los Angeles: A number of years ago, 
Katz and his co-workers at Cedars-Sinai Hospital in Los Angeles 
reported the coexistence of parathyroid adenoma and breast 
cancer in a number of patients. 

We were interested in the problem of hypercalcemia in patients 
with nonparathyroid malignant neoplasms at our institution and 
operated on a number of patients with breast carcinoma and 
persistent hypercalcemia who failed to respond to medical thera- 
py. This was done to determine the presence or absence of a 
parathyroid carcinoma and to see what the parathyroid glands 
looked like in patients with hypercalcemia related to malignant 
neoplasm. 

In a patient with metastatic breast cancer and no evidence of 
bone metastases, markedly elevated serum calcium levels failed to 
respond to treatment with oral phosphates, mithramycin, and 
other measures. Five glands were removed from the neck in the 
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attempt to achieve total parathyroidector 
of the absurdity of statements that there 
roid glands. Unfortunately, the hypercalce 
atively, as high as 17 mg/dL. Obviously, : 
thyroid glands may not have been detecte 

On microscopic examination, the par 
hyperplastic, that is, hypercellular, with nc 
nodular hyperplasia that Dr Castleman 
three of the glands removed contained me 
ma. This coincidental finding was intrigui 

In a number of other patients with hy 
with breast carcinoma, in some the parathy 
operation or post mortem were hypercellulz 
although in some instances the glands apr 
microscopic examination. 

These findings raise some interesting 
cancer or other malignant neoplasm ela 
similar to PTH, why does one not see 
parathyroid glands, and how do we explain 
In these instances, is hypercalcemia the res 
the parathyroid glands, and is it possible 
elaborating a hormone stimulating the par 

I wonder if the studies of the authors hav 
examination of parathyroid glands remove 
of breast carcinoma without bony metastasi 
any light on this aspect of so-called pseudo 

MARVIN M. RoMSDAHL, MD, Houston: In : 
dy's remarks about the sensitivity or t 
radioimmunoassay, the assay that we ai 
attaches to the NH, terminal and appears 
this particular hormone. 

There are a lot of peptides, and Dr 1 
perhaps we have not come to the limit: 
identifieation of those peptides that may s 
FTH. 

In regard to the specificity of the hormone 
assay, it is about as specific as we can g 
specificity concern the fact that it only react 
proteins that demonstrate hyperparathyroit 

Dr Kaplan brought up the question of 
association of PTH with cancer, and whetl 
There are some reports in the literature sug 
roid adenomas in conjunction with differen 
certainly increasing. I think this would ine 
that Dr Rosoff was addressing. In the pres 
adenomas that were removed or identified 
we have not seen a high incidence of hyper 
attribute to the presence of cancer itself 
carcinoma of the breast. 

In a cancer institute where we deal with | 
diseases, approximately 30% to 35% of the: 
substantial problems such as cardiovascula) 
ders. I think it is the general surgeon's respoi 
that these problems are properly addressed, : 
have priority over the actual treatment of t] 

Relating mostly to the problem of adeno! 
carcinoma of the breast, I think the bottom lii 
patients with different types of cancer, not c 
breast, may have hypercalcemia and may ha 
bolic problems; while the patient's problem r 
patient may not get the maximum benefr: 
treatment. We should address ourselves to otl 
metabolie alterations, and the things that 
improve the quality of life for these patient: 
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Brief Summary 
CONSULT PACKAGE INSERT FOR FULL PRESCRIBING INFORMATION 


Microbiology: The bactericidal activity of cefotaxime sodium results from inhibition of cell 
wall synthesis. Cefotaxime sodium has in vitro activity against a wide range of gram-positive 
and gram-negative organisms. Claforan has a high degree of stability in the presence of beta- 
lactamases, both penicillinases and cephalosporinases, of gram-negative and gram-positive 
bacteria. The following in vitro data are available, but their clinical significance is unknown. 


Gram-positive: Staphylococcus aureus, including penicillinase and non-penicillinase produc- 
ing strains, Staphylococcus epidermidis, Streptococcus pyogenes (Group A beta-hemolytic 
streptococci), Streptococcus agalactiae (Group B streptococci) (NOTE: Most strains of entero- 


cocci, e.g., S. faecalis are resistant.), Streptococcus pneumoniae (formerly Diplococcus 
pneumoniae). 


Gram-negative: Citrobacter species, Enterobacter species, Escherichia coli, Haemophilus 
influenzae (including ampicillin-resistant H. influenzae). Kiebsiella species (including K. pneu- 
moniae). Neisseria gonorrhoeae, Proteus mirabilis, Proteus morganii, Proteus rettgeri, 
Proteus vulgaris, Providencia species, Salmonella species (including S. typhi), Serratia 
species. Shigella species. 


Anaerobes: Bacteroides species, Clostridium species (NOTE: Most strains of C. difficile are 
resistant.), Peptococcus species, Peptostreptococcus species. 


Cefotaxime sodium is active against some strains of Pseudomonas aeruginosa. 


Susceptibility Tests: Quantitative methods that require measurement of zone diameters give 
the most precise estimate of antibiotic susceptibility One such procedure has been recom- 
mended for use with discs to test susceptibility to cefotaxime sodium. Interpretation involves 
correlation of the diameters obtained in the disc test with minimum inhibitory concentration 
(MIC) values for cefotaxime sodium. 


Reports from the laboratory giving results of the standard single-disc susceptibility test using 
a 30-4.g cefotaxime sodium disc should be interpreted according to the following criteria: 


Susceptible organisms produce zones of 23 mm or greater, indicating that the 
tested organism is likely to respond to therapy. 


Organisms of intermediate susceptibility produce zones of 18 to 22 mm. indicating 
that the tested organism would be susceptible if high dosage is used or if the 
infection is confined to tissues and fluids (€.g., urine), in which high antibiotic 
levels are attained. 


Resistant organisms produce zones of 17 mm or less. indicating that other therapy 
should be selected. 


Organisms having zones of less than 18 mm around the cephalothin disc are not necessarily 
of intermediate susceptibility or resistant to cefotaxime sodium. i 


Organisms shouid be tested with the cefotaxime sodium disc, since cefotaxime sodium has 
been shown by in vitro tests to be active against certain strains found resistant to cephalosporin 
class discs. The cefotaxime sodium disc should not be used for testing susceptibility to other 
cephalosporins. 


A bacterial isolate may be considered susceptible if the MIC value for cefotaxime sodium is 
not more than 8 ug/ml. Organisms are considered resistant to cefotaxime sodium if the MIC is 
greater than 16 u g/ml. 


INDICATIONS AND USAGE 
Claforan is indicated for the treatment of serious infections caused by susceptible strains of the 
designated microorganisms in the diseases listed below. 


(1) Lower respiratory tract infections, including pneumonia. caused by Streptococcus 
pneumoniae (formerly Diplococcus pneumoniae), Streptococcus pyogenes (Group A 
Streptococci) and other streptococci (excluding enterococci. e.g., Streptococcus faecalis). 
Staphylococcus aureus (penicillinase and non-penicillinase producing), Escherichia coli, 
Klebsiella species, Haemophilus influenzae (including ampicillin-resistant strains), and En- 
terobacter species. 


(2) Urinary tract infections caused by Escherichia coli, Klebsiella species, Enterobacter 
species, Proteus mirabilis, indole positive Proteus (i.e., P morganii, P rettgeri, and P. vul- 
garis), and Staphylococcus epidermidis. 


(3) Gynecological infections, including endometritis and pelvic cellulitis caused by Escheri- 
chia coli, streptococci (excluding enterococci, e g.. S. faecalis) and Peptostreptococcus 
species. 


(4) Bacteremia/Septicemia caused by Escherichia coli and Klebsiella species. 


(5) Skin and skin structure infections caused by Staphylococcus aureus (penicillinase 
and non-penicillinase producing), Streptococcus pyogenes (Group A streptococci) and other 
Streptococci (excluding enterococci, e.g., S. faecalis), Escherichia coli, Proteus mirabilis. and 
indole positive Proteus (i.e.. P morganii, P rettgeri, and P vulgaris). 


Specimens for bacteriologic culture should be obtained prior to therapy in order to isolate and 
identify causative organisms and to determine their susceptibilities to Claforan. Therapy may be 
instituted before results of susceptibility studies are known: however. once these results become 
available, the antibiotic treatment should be adjusted accordingly 


CONTRAINDICATIONS 
Claforan is contraindicated in patients who have shown hypersensitivity to cefotaxime sodium or 
the cephalosporin group of antibiotics. 


WARNINGS 

BEFORE THERAPY WITH CLAFORAN IS INSTITUTED, CAREFUL INQUIRY SHOULD BE 
MADE TO DETERMINE WHETHER THE PATIENT HAS HAD PREVIOUS HYPERSEN- 
SITIVITY REACTIONS TO CEFOTAXIME SODIUM, CEPHALOSPORINS, PENICILLINS. OR 


OTHER DRUGS. THIS PRODUCT SHOULD BE GIVEN WITH CAUTION TO PATIENTS WITH 
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Limited Subtotal Thyroidectomy 


for Graves’ Disease 


Richard D. Liechty, MD; Steven G. Silverberg, MD; James Hernandez, MD 


e Limited subtotal thyroidectomy was performed in 42 of 43 
patients with Graves’ disease. Twenty of 23 patients (87%) who 
were followed up for an average of 54 months after operation 
remained euthyroid. Only one patient (4.3%) had recurrent 
thyrotoxicosis. There were no deaths and no permanent compli- 
cations. A coexisting, invasive papillary cancer necessitated 
total thyroicectomy in one patient, and occult papillary cancers 
were discovered histologically in three others. This study sup- 
ports the thesis that postoperative thyroid function depends on 
the volume of remaining thyroid tissue. While preserving thyroid 
function, limited subtotal thyroidectomy lowers postoperative 
complications anc induces no increase in recurrent thyrotoxico- 
sis. 

(Arch Surg 1981;116:561-565) 


ince the advent of radioactive iodine and thiocarba- 
mides 40 years ago, medical therapy has gradually 
replaced subtotal thyroidectomy in the treatment of 
Graves’ disease. Despite this trend, surgeons continue to be 
called on to trea: thyrotoxicosis, especially in complicated 
eases, eg, in pregnancy or in young patients who fail to 
respond tc drugs. Surgical treatment has two definite 
advantages over medical treatment: (1) it is the most rapid 
method of permanently controlling thyrotoxicosis; and (2) 
it obviates the risks and inconvenience of long-term drug 
treatment and the potential risk of radiation. Within the 
past decade, reports from Great Britain have documented 
another specific benefit of surgical therapy: greatly 
improved rates cf posttreatment euthyroidism.'^ Reason- 
ing that postoperative thyroid function depends on the 
volume of thyroid tissue remaining, British investigators 
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modified their thyroidectomy technique, leaving larger 
thyroid remnants. To test this thyroid volume-function 
hypothesis, we initiated this prospective study eight years 
ago. 


PATIENTS AND METHODS 


From January 1974 to June 1980, 43 patients were operated on 
for Graves’ disease at the University of Colorado Medical Center, 
Denver. The youngest patient was 11 years old, the oldest, 62 years 
old, and the average, 25 years. The series included 35 females and 
eight males. In each case, an endocrinologist and a surgeon 
concurred on the preoperative diagnosis of Graves’ disease. All 
patients had elevated findings on thyroid function tests that 
included thyroxine (T,) level, triiodothyronine (T,) uptake, T. 
radioimmunoassay (RIA), and thyroid-stimulating hormone 
(TSH) by RIA. Forty-one patients had scintillation scams to rule 
out toxic nodular goiter; two pregnant patients did not. 

Twenty-eight patients were rendered euthyroid with antithy- 
roid drugs and preoperative strong iodine solution; ten patients 
had this regimen plus propranolol hydrochloride. The remaining 
five patients were prepared with propranolol alone (three 
patients) or propranolol and strong iodine solution (two). 

Forty-two patients had a limited subtotal thyroidectomy (LST) 
supervised by one surgeon. This procedure includes two essential 
elements: leaving 5-g thyroid remnants on each side of the trachea 
and preserving the inferior thyroid arteries that nourish these 
remnants. 

We begin this procedure by dissecting the right superior thyroid 
lobe to the cricoid cartilage, taking care to ligate the superior 
thyroid arterial branches close to the thyroid capsule. This step 
protects the superior laryngeal nerve. We next mobilize the lower 
thyroid lobe, after ligating the middle thyroid veins, and rotate 
the right hemithyroid medially. During this step we always 
identify the recurrent laryngeal nerve and trace its course under 
the gland and Berry's ligament to the cricoid cartilage. After 
placing a row of curved Crile's clamps on the lateral thyroid 
capsule, parallel to the trachea, we sharply transect the thyroid 
gland from the capsule to the trachea, leaving a thyroid remnant 
intentionally larger than 5 g. Bleeding from the raw thyroid 
surface is controlled by further clamping, as necessary, and 3-0 silk 
suture ligatures. The isthmus including the pyramidal lobe (which 
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was present in 80% of our patients) is then dissected from the 
trachea and larynx. From this freed-up thyroid tissue, a portion is 
cut off to represent 5 g. The circulating nurse weighs this exactly, 
and this segment becomes the model from which each remnant is 
shaped to 5 g. The left hemithyroid gland is dissected similarly to 
the right. A 5-g remnant of posterior thyroid tissue is preserved 
along with the inferior thyroid artery. Suturing the capsule of the 
thyroid remnants to the trachea aids hemostasis. 

We did not use drains in any patient. The average estimated 
blood loss was 250 mL. The only patient requiring blood during 
hospitalization had severe pancytopenia from a reaction to propyl- 
thiouracil. 

One patient with severe thyrotoxicosis and an infiltrating, 
locally metastatic papillary cancer had a total thyroidectomy and 
modified neck dissection. 


RESULTS 
Postoperative Thyroid Function 


Twenty of 23 patients (87%), who could be followed up 
for a minimum of two years after LST, remained euthyroid 
from 24 to 90 months after operation (average follow-up, 54 
months) (Fig 1). In one patient (4.3%), recurrent T, thyro- 
toxicosis developed six weeks postoperatively. Only two 
patients who passed the two-year period have been lost to 
this study, for a follow-up of 92%. Two patients (8.7%) 
became hypothyroid during the first postoperative year. 


Histology and Late Thyroid Function 


The extent of lymphocytic infiltration in the thyroidec- 
tomy specimen was graded as follows: none; slight (less 
than one lymphoid nodule per 400 x high-power microscop- 
ie field [HPF ]); moderate (one to three nodules per HPF); 
and marked (more than three nodules per HPF). As the 
Table indicates, six of the 23 specimens showed no lympho- 
cytic infiltration, in eight it was graded as slight, in five as 
moderate, and in four as marked. The two patients who 
became hypothyroid had specimens graded as slight and 
marked, respectively. 

Germinal centers in lymphoid follicles (Fig 2) correlated 
well with the extent of lymphocytic infiltration, being 
identified in all cases with moderate or marked infiltration 
and in three of eight with slight infiltration. Hiirthle cells 
were prominent in only four cases, including three of the 
four with marked, one of the five with moderate, and none 
of the 14 with slight or absent lymphoid infiltrates. Of the 
two subsequently hypothyroid patients, one had both ger- 
minal centers and promient Hiirthle cells and the other had 
neither. 

The one patient in whom hyperthyroidism recurred 
showed no lymphocytic infiltration, germinal centers, or 
Hürthle cells in her thyroidectomy specimen (Fig 3). In 
addition, this was the only specimen in this series showing 
a totally hyperthyroid histology in multiple sections, with 
no foci of regression to a histologic picture more suggestive 
of euthyroidism (Fig 4). 


Complications 


After LST in 42 patients, we noted the following compli- 
cations. One patient had a reaction to silk sutures, and 
another had a superficial wound infection. In one patient, 
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Fig 1.—Thyroid function studies in 20 patients who remained 
euthyroid from 28 to 90 months after limited subtotal thyroidecto- 
my. Thyroxine (T,) level in micrograms; triiodothyronine uptake 
(T,U), percent; thyroid-stimulating hormone (TSH), international 
units per milliliter. 


Thyroid Histologic Findings 


Total No. With 
Lymphocytic No. of Germinal No. With 
Infiltration Cases Centers Hürthle Cells 
None 6 0 0 
Slight 8 3 0 
Moderate 5 5 1 
Marked 4 4 3 





temporary hoarseness developed from partial paresis of 
her vocal cords that cleared spontaneously within four 
weeks. 

Three patients had temporary hypocalcemia, but only 
two required oral caleium supplements (for one and three 
months). The serum calcium levels returned to normal in all 
three instances. Although six of 42 patients (14%) had 
transient complications, there were no deaths and no 
permanent complications in this series. 


COMMENT 


Our two chief objectives in this study were to assess 
thyroid function and complication rates after LST. In 1972, 
Michie et al suggested that the most important element in 
postoperative hypothyroidism was small thyroid-remnant 
size and that age, sex, gland size, and preoperative drug 
therapy were inconsequential predictors. In 1974, Gough 
and Neill reported that preserving thyroid remnants 
between 8 and 16 g produced euthyroidism in 86% of 235 
patients, with a follow-up of 5% years.' Other than rem- 
nant size, they found no other discriminants of postopera- 
tive thyroid function (including lymphocytic infiltration, 
preoperative drug therapy, and patient age). 

Leaving smaller remnants, Toft et al reported euthyroid- 
ism in 80% of 100 patients, with a minimal follow-up of one 
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Fig 2.—Graves' disease showing marked lymphoid infiltration with 
germinal centers and Hürthle cell changes in thyroid follicular 
epithelium. This patient subsequently became hypothyroid (he- 
matoxylin-eosin, Xx 225). 


T 
-— 


Fig 4.—Partially regressed appearance of usual thyroidectomy 
specimen. More colloid, less papillary morphology, and lower 
follicular lining cells than in Fig 3. No lymphoid infiltration in this 
field, but elsewhere in specimen it was graded as “slight.” This 
patient has remained euthyroid for three years (hematoxylin- 
eosin, x 225). 


year.” Using almost identical operative techniques to ours, 
Bradley et al recorded euthyroidism in 94% of 50 patients, 
with a four-year average follow-up.* They, however, elimi- 
nated from their study any patient who had elevated 
thyroglobulin and antimicrosomal titers. 

In our study, with follow-up from 24 to 90 months at 
writing (average, 54 months), 20 of 23 patients (87%) 
remained euthyroid. Because most postoperative patients 
who become hypothyroid do so within the first two years, 
we have chosen this as the minimal period for assessing 
thyroid function. 

Two patients were given thyroid replacement therapy 
within the ñrst three postoperative months because their 
physicians thought they were hypothyroid. We have subse- 
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Fig 3.—Totally hyperthyroid appearance of thyroidectomy speci- 
men in patient whose hyperthyroidism recurred. Note papillary 
infoldings, diminished amount and "scalloped" appearance of 
colloid, and tall cuboidal to columnar morphology of follicular 
lining cells (hematoxylin-eosin, x 225). 


quently discontinued their medication, and both remain 
euthyroid at 57 and 63 months after operation. Tcft et al 
noted that TSH levels remained elevated in 60% of his 
euthyroid patients at 12 months. In Bradley's* series, four 
of 52 patients sustained TSH elevations beyond the sixth 
postoperative month. Eleven of our euthyroid patients had 
TSH levels measured, and all were normal from three to 
almost eight years following operation (Fig 1). These data 
suggest that the disturbed pituitary-thyroid axis recovers 
slowly following operation, and they caution against the 
premature diagnosis of hypothyroidism in patients who 
appear clinically euthyroid. As in other studies, there 
seemed to be only a weak correlation between lymphoid 
infiltration and postoperative thyroid function. ^* 

We began this study with some apprehension that the 
larger thyroid remnants would encourage recurrent thyro- 
toxicosis. To date, we have seen just one such case (4.396): 
our oldest patient, a 62-year-old woman, became sympto- 
matic within six weeks of her operation from T, thyrotox- 
icosis. The histologic findings, distinct from those in our 
other patients, suggested an unprepared gland, yet she was 
clinically euthyroid before and immediately after an un- 
eventful operation. 

After LST the recurrence rate averages 5.5% in our 
study and in that of Bradley et al.‘ This rate differs 
insignificantly from the average rate (4.5%) reported from 
two large studies of conventional subtotal thyreidecto- 
my.^* Preserving larger thyroid remnants and intact infe- 
rior thyroid arteries should, theoretically, help protect the 
parathyroid glands and recurrent laryngeal nerves during 
subtotal thyroidectomy. 

The complication rate of LST in the series of Bradley et 
al and in our series is similar. In each study, there was one 
instance of recurrent nerve injury; hypocalcemia oecurred 
three times in each study; and in our study, there were two 
wound complications, whereas there were none in the study 
of Bradley et al. Their temporary complication rate was 7%, 
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ours, 14%. Together they show no deaths, ten transient 
complieations (10.276), and no permanent complications in 
98 patients. In comparison, permanent complications aver- 
aged 1.576 in the Mayo Clinie and Michigan studies of 
conventional subtotal thyroidectomy.* In addition to pre- 
serving thyroid function, LST seems clearly to decrease 
complications. 

In our study, four patients (9.3%) had papillary thyroid 
cancer. Three patients, the youngest a 16-year-old boy, had 
occult papillary cancer in the resected specimens. A fourth 
patient, a 28-year-old woman, had a large infiltrating 
papillary eancer of the left lobe with extensive bilateral 
neck metastases. After total thyroidectomy, limited node 
dissection, and radioactive iodine therapy, she showed no 
evidence of recurrence at four years’ follow-up. Olson et al? 
reported 11 thyroid cancers (5%) among 232 patients with 
Graves' disease. Their series also included one patient with 
infiltrating papillary cancer. Beahrs and Sakulsky’ 
reported a 1.9% incidence of cancer in Graves’ disease and 
Shapiro et al* a 9% incidence. None of our patients had 
received previous radiation therapy to the head and neck 
area. Sokal's statistical survey of 13,868 patients with 
Graves’ disease’ revealed a 0.15% incidence of coexistent 
thyroid carcinoma a generation ago, but this figure seems 
to be increasing. 

We believe that our results strongly support the concept 


that postoperative thyroid function depends on the volume 
of remaining thyroid tissue. After limited thyroidectomy 
that preserves 10-g remnants, at least 85% of all patients 
with Graves’ disease remain euthyroid at four yeags. 
Notably, this technique has caused no increased rates of 
recurrent thyrotoxicosis. In contrast, radioactive iodine, 
given in small doses, induces myxedema in 70% of treated 
thyrotoxie patients within ten years.'" In many institu- 
tions, including ours, that use large single doses of radio- 
active iodine, that rate rises to 100%. 

After a generation of increasing use in Graves’ disease, 
radioactive iodine has so far produced no apparent increase 
in thyroid or other cancers. But these data could change. 
For example, studies have shown an increased risk of 
leukemia in patients treated with large ablative doses of 
radioactive iodine for thyroid cancer." Only longer obser- 
vation, perhaps for another generation, can confirm the 
absolute safety of radioactive iodine in treating Graves’ 
disease. 

Until this question is resolved, LST provides another 
and, we believe, an increasingly attractive option for 
treating the patient with Graves’ disease. Although some 
of our euthyroid patients will become hypothyroid with 
time, surgical treatment, with minimal risk in experienced 
hands, still offers the patient with Graves’ disease the best 
chance to remain euthyroid. 
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Discussion 


JONATHAN A. VAN HEERDEN, MD, Rochester, Minn: As Dr 
Liechty and his associates have emphasized there is a great 
variability in the reported incidence of hypothyroidism following 
the surgical treatment of Graves’ disease. This difference is 
especially noteworthy when we compare the results in our country 
with those achieved in Europe. 

There is obviously a subtle balance between resecting too much 
gland, thus leading to a high incidence of myxedema, and resect- 
ing too little gland, thus leading to a high recurrence rate. Ideally, 
we as surgeons would hope that those patients surgically treated 
would not have to take any form of medication postoperatively. 

We reviewed our experience with 100 consecutive patients who 
were surgically treated for Graves’ disease during the years 1970 
through 1975. With an average follow-up period of just four years, 
75% were myxedematous. 

We sought to elucidate other predictive factors and found that 
the weight of the resected gland, not of the remaining gland, was 
of no predictive value; that there was no difference between males 
and females; that the younger the patient, the more likelihood 
there was of postoperative myxedema developing; and, despite 
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what the literature teaches us, that the presence of lymphocytic 
infiltration seemed to have no predictive value as far as the 
development of myxedema. To this we would like to add, as the 
authors have emphasized, nonligation of the inferior thyroid 
arteries, a practice that is common but in most cases unnecessa- 


I believe that, largely due to reports such as this one, we are 
entering an era of more conservative thyroidectomy for Graves’ 
disease. 

HERNAN M. Reyes, MD, Chicago: We presented our experience 
in the surgical management of Graves' disease in 52 pediatric 
patients whose mean age was 12.5 years, with a mean follow-up of 
36 months. Our overall results, which are similar to a large series 
recently reported in the New England Journal of Medicine, were 
as follows: 73% were euthyroid, and we had 19% with permanent 
hypothyroidism and a recurrence rate of 8%. 

In any discussion concerning the surgical treatment of Graves’ 
disease, regardless of age, a major concern has always been the 
determination of thyroid remnant following surgery, leaving the 
gland sufficient in size to prevent permanent hypothyroidism and 
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small encugh to reduce the incidence of recurrence. In our series, 
we have consistently left a remnant of 5 to 7 g. We are of the 
opinion that not only is the remnant size important in the final 
dnalysis, but the blood supply to the thyroid remnant as well. As 
long as the blood supply to the thyroid remnant is adequate, even 
in those cases where the total remnant weight is only 5 g, the 
incidence of hypothyroidism was below 15%. In our first 18 cases, 
the surgieal technique used was the standard truncal ligation of 
both the superior and inferior thyroid arteries. In reviewing those 
cases, we were alarmed at the very high incidence of permanent 
hypoparathyroidism of 25%, as well as an increased incidence of 
permanert hypothyroidism. When we modified our surgical tech- 
nique (instead of ligating the trunk of the inferior thyroid artery), 
we ligatec the branches of the inferior thyroid vessel as it entered 
the capsule of the gland; our incidence of hypothyroidism 
decreased remarkably, and there was not a single instance of 
hypoparathyroidism in the last 35 patients. 

We think that the length of follow-up in these children should be 
more than six months before they are considered permanently 
hypothyroid. We have had patients followed up whose laboratory 
studies at six months indicated persistent hypothyroidism. These 
patients were subsequently lost to follow-up, only to return a few 
years later clinieally and chemically euthyroid. 

In the pediatric patient, subtotal thyroidectomy is the treat- 
ment of choice for the permanent control of Graves' disease; 
provided tne morbidity is minimal, the rate of hypothyroidism is 
less than 15%, and the recurrence rate is less than 10%. In the 52 
patients we have described, we have had no deaths associated with 
the operat ve procedure. 

JAY K. HARNESS, MD, Ann Arbor, Mich: Increasingly, more 
patients with Graves’ disease are being treated with iodine 131. 
These include children who are receiving average doses of 10 mCi 
to control their hyperthyroidism. 

The patients coming to operative therapy have, by and large, 
rejected antithyroid drugs and iodine 131 as their primary treat- 
ment. Therefore, operative therapy must be performed with 
minimal risk and a minimal incidence of recurrent disease. 

Our philcsophy at the University of Michigan over the past 14 
years has been to resect more thyroid tissue to prevent recurrent 
Graves' disease, which we consider a preventable complication. We 
do not consider postoperative hypothyroidism as a complication 
but as a common result of definitive treatment. The majority of 
our patients are treated with levothyroxine sodium postoperative- 
ly. We have had no recurrences of Graves' disease in our patients 
during the past 13 years. 

Graves' is an autoimmune disease whose natural history is one 
of progressive hypothyroidism at the rate of 0.5% to 1% per year. 


Arch Surg— Vol 116, May 1981 


In series of patients followed up to 25 years, hypothyroidism is 
often seen beginning ten years after operative treatment and 
becomes increasingly more progressive. I wonder if the authors 
agree that their patients will need to be closely monitored in the 
ensuing years. 

WILLIAM R. OLSEN, MD, Ypsilanti, Mich: The size of the thyroid 
remnant has been a point of controversy for many years. I am not 
certain that the issue has been herein resolved. 

A few years ago we reviewed the thyroidectomies performed for 
hyperthyroidism at the University of Michigan, Ann Arbor. One 
hundred eighty-nine patients had subtotal thyroidectomy by the 
technique of Drs Frederick Coller and Allen Boyden (leaving 
approximately 1 g of tissue on each side) and were follewed up for 
more than two years. Sixty-eight percent of these patients were 
euthyroid, 25% became hypothyroid, and in 7%, recurrent hyper- 
thyroidism developed. 

We arrived at two conclusions that are pertinent to this 
discussion: (1) As the authors have mentioned, surgica ly induced 
hypothyroidism is an early postoperative finding, almost always 
identifiable within the first six months and rarely occurring more 
than two years postoperatively. (2) Recurrent hyperthyroidism is a 
late occurrence. In our series, the mean onset was at five years, 
and in one patient, recurrent disease did not develop until 15 years 
postoperatively. 

It makes sense that a larger thyroid remnant should put out 
more thyroid hormone and prevent hypothyroidism, but the price 
may be a higher incidence of recurrent hyperthyroidism. The 
follow-up period in the series of Liechty et al is short. I am afraid 
there is going to be a higher incidence of hyperthyroidism as these 
patients are followed up longer. 

DR LiECHTY: In response to Dr Reyes, we find that there is a 
very weak correlation between lymphoid infiltration and thyroid 
function. We had two patients who were given thyroid because of 
increasing TSH levels. 

In their communication cited in our article, Toft et al reported 
that 60% of their patients had increased levels of TSH at one year 
after operation, and this incidence came down slowly. The TSH 
values in these patients, all obtained after two years, were normal. 
So somewhere between one and two years the thyroid-pituitary 
relationship returns to normal. 

In response to Dr Harness, we hope to follow up these patients 
for many more years. In reply to Dr Olsen, we are certain that 
some of our patients will suffer recurrent thyrotoxicosis, and 
others will become hypothyroid in time. But without question, 
subtotal thyroidectomy offers the patient with thyrotoxicosis the 
best chance to remain permanently euthyroid. 
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*Warning: May be habit forming 


Brief Summary of Prescribing Information. 


Contraindications: Hypersensitivity to oxycodone or 
acetaminophen 


Warnings: Drug dependence. Oxycodone can pro- 
duce drug dependence of the morphine type and 
may be abused. Psychic dependence, physical 
dependence and tolerance may develop upon 
repeated administration, prescribe and administer 
with same caution appropriate to other oral narcotic- 
containing medications. Subject to the Federal Con- 
trolled Substances Act 

Usage in ambulatory patients. Caution patients that 
oxycodone may impair mental and/or physical abili- 
ties required for performance of potentially hazardous 
tasks such as driving a car or operating machinery. 
Interaction with other Central Nervous System 


. depressants: Patients receiving other narcotic anal- 
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may exhibit additive CNS depression. When such 
combined therapy is contemplated, the dose of one 
or both agents should be reduced. 

Usage in pregnancy: Safe use not established 
Should not be used in pregnant women unless 
potential benefits outweigh possible hazards. 

Usage in children: Should not be administered to 
children. 


Precautions: Head injury and increased intracranial 
pressure: The respiratory depressant effects of nar- 
cotics and their capacity to elevate cerebrospinal fluid 
pressure may be markedly exaggerated in the pres- 
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The Morbidity of Total Thyroidectomy 


Edward F. Scanlon, MD; Jacqueline E. Kellogg; David P. Winchester, MD; Richard H. Larson, MD 


© Of 245 total thyroidectomies done over a ten-year period, 
most were in patients who had previously received irradiation 
about the head and neck for benign conditions in infancy and 
childhood. There was no operative mortality, and only one 
patient had postoperative bleeding requiring reoperation. Of six 
patients with paralyzed recurrent laryngeal nerves in the imme- 
diate postoperative period, vocal cord function returned in all but 
one over one year. Forty-nine patients required at least one dose 
of calcium postoperatively, and 41 were taking calcium when 
discharged from the hospital. After one year, only two patients 
took calcium regularly; in both, lymph nodes were removed from 
both paratracheal grooves. In evaluating comparative statistics, 
increased morbidity of total thyroidectomy needs to be consid- 
ered on a long-term basis rather than in the immediate postoper- 
ative period. 

(Arch Surg 1981;116:568-571) 


he indications for total thyroidectomy are unclear and 

controversial. A group at the M. D. Anderson Hospi- 
tal, Houston,' has emphasized the importance of the multi- 
centric nature of thyroid carcinoma and believes that a 
total thyroidectomy is the procedure of choice in such cases. 
Attie and Khafif* have written that total thyroidectomy is 
the treatment of choice in all patients with invasive 
thyroid carcinoma. Foster,’ reporting on the results of the 
Professional Activity Study (PAS) of the Commission on 
Professional and Hospital Activities, includes 24,108 thy- 
roid operations performed in 1970. He estimated that this 
included about one third of all thyroidectomies performed 
in the United States in that year. Total thyroidectomy was 
done in 10% of these cases; however, the reasons why a 
total thyroidectomy was done are not stated, and the two 
groups of cases may not be comparable. When compared 
with patients having a subtotal thyroidectomy for benign 
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nontoxic goiter, the frequency of vocal cord paralysis was 
twice as great and of hypoparathyroidism ten times as 
great, and a tracheostomy was required four times more 
frequently. The duration of the vocal cord paralysis and the 
hypoparathyroidism is unknown, however, since this was 
an in-hospital study. There was a substantial operative 
mortality in this large series (1.276 in the group with 
malignant neoplasms and 0.87% in the group with benign 
disease); 121 of the 144 deaths occurred in patients more 
than 60 years of age. However, Colcock and King‘ and 
Gould et al? have reported series of 1,000 thyroidectomies 
without mortality. In our own series of 716 thyroidecto- 
mies, there has been no operative mortality, and we believe 
that this record can be duplicated in many institutions. In 
this series there was one patient who had to be returned to 
the operating room because of a bleeding problem. The 
patient had an irradiation-induced papillary carcinoma 
that was attached to the nerve and trachea. It was difficult 
to dissect the gland free, and there was a persistent oozing 
from the tumor bed. In spite of prolonged efforts at 
hemostasis, satisfactory control of the oozing was never 
obtained. The question was whether to pack the wound or 
to attempt to drain it. It was decided to attempt to drain 
the area, and a large sump drain was brought out through 
the incision. Because of continued oozing through and 
around the sump drain tube, the patient was returned to 
the operating room 24 hours later, the drain removed, and a 
large pack of absorbable gelatin sponge (Gelfoam) applied. 
The strap muscles were sutured over the pack to produce 
pressure, but the rest of the wound was left open. Seventy- 
two hours later the patient was returned to the operating 
room with the intention of doing a secondary closure of the 
wound. At this operative procedure, however, it was 
believed that hemostasis was secure but that the hemato- 
ma had become infected, and so Penrose drains were 
inserted. Following this procedure, the patient made an 
uneventful recovery. It is doubtful that a subtotal thyroid- 
ectomy would have altered the course in this patient. Other 
than this case, there were no troublesome bleeding prob- 
lems in this series. The main concerns with morbidity 
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center around the recurrent laryngeal nerves and the 
parathyroid glands. Our analysis of recurrent nerve injury 
and hypoparathyroidism in our own series forms the basis 
of this report. 


PATIENTS AND METHODS 


Seven hundred sixteen patients have had some type of thyroid- 
ectomy at Evanston (Ill) Hospital in the period from 1968 through 
1978. Our study is confined to those 245 patients who had a total 
thyroidectomy during this interval. One hundred twenty-three of 

_the 207 previously irradiated patients and 16 of the 22 nonirra- 
diated patients had carcinoma. 

More than 1,000 patients were irradiated about the head and 
neck for benign conditions during infancy and childhood between 
1921 and 1962 at Evanston Hospital. In 1975, a Thyroid Recall 
Clinie was initiated to determine the effect of this previous 
irradiation on the thyroid gland and other structures. The data 
from this clinic have been reported elsewhere.** In addition, a 
large number of previously irradiated patients contacted their 
personal physicians because of the irradiation exposure, and those 
with abnormalities were referred for surgical evaluation. In the 
beginning, a subtotal thyroidectomy was done on most of these 
patients, but a considerable number of patients required a total 
thyroidectomy to encompass all of the malignant disease. Since 
the morbidity seemed to be quite low, as time passed an increasing 
percentage of the patients had a total thyroidectomy. During the 
past three years, practically all patients who had irradiation about 
the head and neck in childhood and who were operated on for 
thyroid disease had a total thyroidectomy. 

Indirect laryngoscopy was not done on all patients in the 
postoperative period. Some patients with a strong gag reflex could 
not be examined easily and, in the absence of symptoms, the 
palate and pharynx were not anesthetized to permit an adequate 
examination. In this group of 245 patients, there were 17 who had 
some degree of hoarseness in the postoperative period; there was 
impairment of voeal cord function in six of these 17. In one patient 
a small branch of one recurrent nerve was cut and then sutured. 
The branch arose at the level of the clavicle and the main trunk 
was identified at the level of the inferior thyroid artery; the 
branch was thought to be a small vessel at that point and was 
divided. Tke patient had hoarseness for a period of several months, 
which gradually disappeared; at the present time, the voice is 
normal and no difference in the motion of the two vocal cords can 
be detected on indirect laryngoscopy. In three patients there was 
vocal cord paralysis that persisted for 4, 6, and 12 months, before 
return of function. In one patient there is paralysis of one vocal 
cord that kas persisted for more than one year and that must be 
considered permanent. This patient had been irradiated for 
tonsillitis, and seetions for pathologic examination showed multi- 
ple benigr nodules. At operation, the gland was adherent to 
surrounding structures, and the dissection was tedious. The nerve 
was identified and traced to its penetration of the cricothyroid 
membrane and was preserved intact. There was nothing to 
differentiaze the dissection in the area of this recurrent nerve 
from the usual case, except that it was more difficult than the 
average. There was one patient who had normal function of the 
vocal cords preoperatively. At surgery an irradiation-induced 
papillary carcinoma was detected. The tumor involved the recur- 
rent laryngeal nerve near the point where it penetrated the 
cricothyroid membrane. It was thought that it might be possible to 
leave a small amount of tumor behind in this area to be treated 
subsequently with irradiation and in this way preserve the 
function of the nerve. Postoperatively, the nerve was paralyzed 
and function has never returned. Another patient had malignant 
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Lowest postoperative serum calcium level, in milligrams per 
deciliter, by number of patients. Values are from 234 patients after 
total thyroidectomy; data were not available for 11 patients. 





nodes extending into the mediastinum along the paratracheal 
groove. Involved nodes were left behind at the time of surgery. 
Postoperatively, vocal cord function was normal. The patient was 
treated with sodium iodide I 131 and, over a period of a year, the 
metastatie nodes became calcified. Paralysis of the recurrent 
nerve developed and the patient underwent operation fer reexplo- 
ration. There was no evidence of tumor in the calcified nodes and 
the recurrent laryngeal nerve was intact, but vocal cord function 
did not return. 

Forty-nine patients were given at least one dose of calcium in 
the postoperative period. There was no set policy on th» adminis- 
tration of calcium, and it is difficult to determine from the records 
why calcium was given. In some cases the patient had tingling in 
the hands and feet or around the mouth. In other cases calcium 
apparently was given because of a low serum calcium level. The 
postoperative calcium levels in all patients are shown in the 
Figure. Eight patients received calcium only in the hospital and 41 
were discharged from the hospital with varying doses of calcium 
prescribed. Most patients stopped taking calcium medication 
within one month after discharge from the hospital. The calcium 
dosage was reduced gradually based on serum calcium cetermina- 
tions made at weekly intervals. 

At the end of one year, four patients were still taking calcium. 
Two of these patients were able to discontinue calcium therapy 
after one year; however, two years later, one of these pstients has 
again begun to take calcium, prescribed by an endocrinologist. 

There are two patients who have taken calcium continuously. 
One had a medullary carcinoma, and the other was a 48-year-old 
woman with a follicular carcinoma. Both of these patients had 
bilateral excision of paratracheal nodes. A small local recurrence 
developed in the patient with medullary carcinoma after ten years, 
and reoperation was done. 


COMMENT 


It is unclear whether a total thyroidectomy is necessary 
or desirable to encompass the abnormal tissue in cases of 
carcinoma of the thyroid. The low grade of most thyroid 
cancer has been emphasized repeatedly, and the strongest 
supporting evidence of this is found in the mortality 
figures of thyroid cancer. Articles from Memorial Sloan- 
Kettering Cancer Center, New York, the Mayo Clinic, 
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Rochester, Minn," and the Cleveland Clinie" all have 
stated that subtotal thyroidectomy is the procedure of 
choice unless grossly malignant disease will be left behind. 
On the other hand, Perzik”? has stated that total thyroidec- 
tomy is the operation of choice any time surgery is 
indicated for pathologic findings in the thyroid. Attie et 
al" and Katz and Bronson" also have written in favor of 
total thyroidectomy. In the M. D. Anderson series' of 554 
patients with thyroid cancer, the mortality over a 20-year 
period was 19%. 

The importance of age in the prognosis in thyroid cancer 
was emphasized by Franssila while reporting on the results 
from the Finnish Cancer Registry.'^ The importance of age 
was supported by the communication from the Lahey 
Clinic, which indicated that age and sex are the important 
determining factors in long-term survival. Mazzaferri et 
al reviewed 576 cases of papillary thyroid carcinoma from 
the armed forces. The mean age for this large series was 
about 32.5 years, but the graphs suggest that there were 
very few patients over 50 years old. Four percent of the 
patients gave a history of irradiation in childhood. In this 
series recurrence developed in 12.2% of the patients. The 
cumulative recurrence rates were 11.3%, 18.2%, and 22.8% 
at 5, 10, and 15 years. Of those patients, 3.38% died during 
the period of observation. The recurrence rate following 
subtotal thyroidectomy was 18.1% vs 7.4% for total thyroid- 
ectomy, and the death rate was 1.5% vs 0.3%. In a subgroup 
of 310 patients who had total thyroidectomy, the recur- 
rence rate was 2.1% when radioactive iodine was given in 
addition and 8.2% when only thyroid hormone was used. 
When a lobectomy or a less complete procedure was done, 
the recurrence rate was 62% if nc postoperative medical 
therapy was given and 15% if thyroid hormone alone was 
given. There were only 18 patients, with one recurrence, 
who had less than a total thyroidectomy and who had 
postoperative '"I treatment. Shands and Gatling’ found 
an 11% contralateral recurrence rate after thyroidectomy, 
and half of these patients died. 

Practically all of the articles written in favor of subtotal 
thyroidectomy have stated that the morbidity of total 
thyroidectomy is too high. Certainly the immediate postop- 
erative morbidity in terms of recurrent nerve paralysis and 
hypoparathyroidism is higher after total thyroidectomy. It 
is difficult to define the term “subtotal thyroidectomy” 
since some surgeons leave a rim of thyroid tissue behind on 
either lobe, while others do a lobectomy on one side but 
leave a rim of thyroid tissue behind on the less heavily 
involved side. The advantage of not exposing one recurrent 
nerve in those cases where a lobectomy is done must be 
weighed against the disadvantages of possibly transecting 


through tumor or having to reoperate for recurrence at a 
later time. The immediate morbidity with respect to 
hypoparathyroidism will be greater after total thyroidecto- 
my, but in the overwhelming majority of cases, this will Be 
a temporary phenomenon. In two of our patients in whom 
the hypoparathyroidism is permanent, paratracheal node 
dissection was done because of involved lymph nodes, so 
that the total thyroidectomy itself may have been of less 
importance in the causation. We recognize that some 
patients have a latent hypoparathyroidism postoperative- 
ly, which can be made clinically manifest by certain tests or 
stress situations,'^^^ but at the present time this is only of 
academic interest, since these people normally function 
without symptoms and without any supplemental medica- 
tion. 

The mechanism of the nerve paralysis and hypoparathy- 
roidism is not clear. It would be extremely rare to remove 
all four parathyroid glands in the performance of total 
thyroidectomy. The return of normal function within a 
short period would suggest that there is an impairment of 
the blood supply to the parathyroid glands. We suspect that 
interference with the blood supply also may be the expla- 
nation for the temporary paralysis of the recurrent laryn- 
geal nerve. We do not mobilize the nerve from its bed in 
our dissection, and the dissection along the nerve is carried 
out as carefully as possible. The vessels leading into the 
thyroid are all ligated with fine silk, moist sponges are 
used along the nerve, and the wounds are closed without 
drainage. While there is probably some edema of the nerve 
itself, it is most likely that the edema affects the small 
blood vessels leading to the nerve and the parathyroid 
glands. 

A large percentage of our patients were operated on 
because of a palpable abnormality in a thyroid gland 
previously exposed to irradiation in infancy or childhood. 
Since the changes of x-ray therapy are permanent and 
progressive, the question must be raised whether these 
irradiation-induced cancers will behave in the same way as 
the cancers in the nonirradiated group, especially in those 
that develop in later life. Most authors agree that papillary 
carcinoma developing in older patients runs a more malig- 
nant course, and there is some evidence to suggest that 
some anaplastie carcinomas develop in a preexisting long- 
standing papillary carcinoma. In trying to define the 
proper place for total thyroidectomy in the treatment of 
these patients, less emphasis should be placed on imme- 
diate postoperative morbidity with respect to the recurrent 
laryngeal nerves and the parathyroid glands, and their 
funetion should be recorded after an appropriate inter- 
val. 
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Discussion 


EDWIN L. KAPLAN, MD, Chicago: This article is very important. 
If total thyroideetomy is to be employed routinely in the treat- 
ment of differentiated cancers of the thyroid or of the irradiated 
thyroid that contains a nodule, the surgeon must be able to 
perform this operation with essentially no mortality and with a 
very low morbidity. Otherwise, he may be creating more harm 
than good. Dr Scanlon and his co-workers have been able to 
succeed in this endeavor. 

We have likewise achieved this goal. In over 100 cases of 
radiation-induced nodules of the thyroid that we have treated at 
the University of Chicago Hospitals with either a total or a 
near-total thyroidectomy, we have had one temporary recurrent 
laryngeal nerve injury and no instance of permanent hypopara- 
thyroidism. As the data of Dr Scanlon et al demonstrate, a number 
of patients experience temporary hypocalcemia after the opera- 
tion. They are treated by intravenous and then oral calcium 
therapy if necessary. We try not to start vitamin D treatment 
unless severe hypocalcemia persists for longer than a week, since 
this confuses the issue. Sometimes oral calcium treatment is 
continued at home. In every case of ours, all therapy could be 
discontinued after several weeks and no hypocalcemia persisted. 

The fall in serum calcium concentration that occurs immediately 
after operation may be due to other factors as well as to trauma to 
the parathyroid glands. When we examined a group of individuals 
who were undergoing herniorrhaphy and cholecystectomy, their 
serum calcium levels decreased by about 0.8 mg/dL on the 
postoperative evening as well. Perhaps this is due to hemodilution 
to the effects of anesthesia or of the hormonal changes that 
accompany the stress of operation. 

I conclude by asking several questions. In this report the authors 
use the term “total thyroidectomy” repeatedly. How often have 
they actually achieved this aim? Have they scanned these patients 
postoperatively, and what is the uptake of radioactive iodine in the 
neck? In our experience, postoperatively when thyroid-stimulating 
hormone activity is maximal, a number of patients still demon- 
strate small amounts of uptake in the neck following what we 
considered to be the total removal of all visible thyroid tissue. 

JAY K. Harness, MD, Ann Arbor, Mich: Norm Thompson is in 
Europe as a visiting professor and asked me to share his thoughts 
-= with you on this paper. 

Given our long-standing advocacy in Ann Arbor for total 
thyroidectomy for differentiated thyroid cancer, we are pleased to 
have the opportunity to discuss this fine report. 

We agree with Dr Scanlon and co-workers that the best 
operative procedure for papillary and/or follicular carcinoma has 
not been absolutely defined. There are, however, certainly theoret- 
ical and practical reasons for completely excising all of the thyroid 
gland, not the least of which are the desire to eliminate late local 
recurrences, and to use '"I for scanning for occult and distant 
metastasis and also to use it therapeutically. 
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An effort is currently being made on the national level to 
organize a prospective study for the surgical and adjuvant treat- 
ment of differentiated thyroid cancer. 

Of recent interest has been the use of thallium 201 to demon- 
strate metastatic differentiated cancer while patients are still 
receiving thyroid medication. We are encouraged by our prelimi- 
nary experience, which has shown uptake of thallium 201 in 
metastatic cervical nodes in patients receiving full-dose thyroid 
medication. 

Since 1955 we have performed total thyroidectomies fer carcino- 
mas in some 450 patients. As our experience continues to accumu- 
late, we are encouraged to continue this course of therapy, 
especially as our complication rate has continued to decrease. In 
our last 150 patients, the incidence of accidental permanent 
recurrent laryngeal nerve injury is zero and permanent hypopara- 
thyroidism is 0.7%. 

We have also had postoperatively functioning recurrent laryn- 
geal nerves in 12 patients whose carcinomas have encased the 
nerves and in whom we have stripped the nerves clean of all 
tumor. 

I would like to ask these investigators two questions. First, 
would they agree that the follow-up of patients with differen- 
tiated thyroid cancer should be at least 20 to 25 years to determine 
the outcome of surgical and adjuvant treatment? Second, does 
their group use ''I for postoperative scanning and therapy? 

DR SCANLON: I wish to thank the discussants. It is good to have 
authoritative opinions. 

Do we do scans postoperatively on all patients? Dr Kaplan, I 
wouldn't say all of them, but most of them. In the beginring, with 
lower doses of "I, it looked like we were getting all of the thyroid 
out, but as one increases the dose in the scan one finds that total 
thyroidectomy is rarely 100%. There is always 1% or 2%, and 
occasionally 3%, of uptake in thyroid tissue left behind. 

In answer to Dr Harness's question, I would say that we have 
not hesitated to use '*'I in the presence of carcinoma. Where we do 
have some apprehension is in those patients who have been 
irradiated and who do have an irradiation problem, but do not yet 
have frank carcinoma. In those patients, if one gives added 
irradiation, will the damaged cells take up the '"I in sufficient 
amounts to destroy themselves, or is one compounding the irradia- 
tion problem and stimulating the inducement of a thyroid carcino- 
ma? 

Dr Crile has written that the tumor cells or the thyroid cells that 
will take up radioactive iodine will be suppressed by thyroid 
medication, and this may be true. If these groups are the same, 
then it is probably safer to treat them with medication than with 
'""L I certainly would agree that long-term follow-up is indicated 
in these persons, since the recurrences are slow in coming. It is a 
slowly progressive disease, but it can be fatal as these individuals 
reach an older age. 
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For dilution in intravenous infusions only 


M.V.I:-12 


(Multi- Vitamin Infusion) 


DESCRIPTION 
s * a sterile product consisting of two vials, labeled Via! 1 and 
ial 2. 


Each 5 ml. Vial 17 provides: 


ascorbic acid (C) fa peter aes mee kas ous. .. 100mg 
vitamin Att (retinol) 9 tree. ess Sells 3,300 I.U. 
vitamin D*t (ergocalciferol)..................0... 200 I.U. 
thiamine (8,)* 7.20299 ei e oes Men o. 3.0 mg. 
riboflavin (B te ECCO cond eo ge een PE oe 3.6 mg. 
pyridoxine Hi I (BJ. PSO See eee M a as 4.0 mg. 
niacinamide .......; B aa tae acer 40.0 mg. 
pantothenic acid*** s LU MOTEL 15.0 
vitamin Et* (dl-alpha tocopheryl acetate)............. 10 1. 


p 
butylated hydroxytoluene 0.00295, butylated 
0.000595. 


+7Oil-soluble vitamins A, D and E water solubilized with. 
polysorbate 80. Axa ier? 


*as the hydrochloride. 
**as riboflavin-5-phosphate. 


***as dexpanthenol. 
Each 5 mi. Vial 2 provides: 
DOIN oreet ulus eci ko wep one A 60 mcg. 


"Aqueous" multivitamin formula for intravenous infusion: 
MV..-12 (Multi-Vitamin Infusion) makes available a combination 
of important oil-soluble and water-soluble vitamins in an aqueous 
Solution, formulated specially for incorporation into intravenous 
infusions. Through special processing techniques developed in 
the research laboratories of USV Pharmaceutical Corporation, the 
liposoluble vitamins A, D and E have been solubilized in an 
aqueous medium, permitting intravenous administration of these 
vitamins. 


INDICATIONS AND USAGE 

Daily multivitamin maintenance dosage for adults and children 
aged 11 and above receiving parenteral nutrition, as well as other 
situations where administration by the intravenous route is 
required. 

Patients with multiple vitamin deficiencies or with markedly 
increased requirements May be given multiples of the daily 
dosage for two or more days as indicated by the clinical status. 
M.V.I.-12 does not contain vitamin’ K, which may have to be 
administered separately =" 


CONTRAINDICATIONS 

Known hypersensitivity to any of the vitamins in this product or a 
pre-existing hypervitaminosis. 

PRECAUTIONS 

Drug Interactions: 

MVI.-12 is not physically compatible with KEFLIN (sodium 
cephalothin), ANCEF, KEFZOL (sodium cefazolin), or moderately 
alkaline solutions, e.g., sodium bicarbonate solution. Some of 
the vitamins in M V.I.-12 may react with vitamin K bisulfite. Direct 
addition of MV.I.-12 to intravenous fat emulsions is not 
recommended. 


ADVERSE REACTIONS 

Allergic reaction has been known to occur following intravenous 
administration of thiamine. This risk, however, is negligible if the 
thiamine is administered with other vitamins of the B group. 


DOSAGE AND ADMINISTRATION 

MM.I.-12 is ready for immediate use in adults and children aged 11 
and above when added to intravenous infusion fluids. MV1.-12 
should not be given as a direct, undiluted intravenous injection as 
it may give rise to dizziness, faintness, and possible tissue 
irritation. 

For intravenous feeding, one daily dose of M V.I.-12 (5 ml. of 

Vial 1 plus 5 ml. of Vial 2) added directly to not less than 500 ml. , 
preferably 1,000 ml. , of intravenous dextrose, saline or similar 
infusion solutions. 

Parenteral drug products should be inspected visually for 
particulate matter and discoloration prior to administration, 
whenever solution and container permit. 

After MV.I.-12 is diluted in an intravenous infusion, the resulting 
solution should be refrigerated unless it is to be administered 
iba e and in any event should be administered within 

48 hours. Some of the vitamins in this product, particularly 
vitamins A and D, and riboflavin, are light sensitive, and exposure 
to light should be minimized. 

KEEP IN REFRIGERATOR 

HOW SUPPLIED 

s (5 ml. Vial 1 and 5 ml. Vial 2) boxes of 25 and cartons 
0 


Pioneers in parenteral 
multivitamins 

/ WUSV ssw Pharmaceutical Coro. 
LABORATORIES Tuckahoe, N.Y. 10707 


*Vitamin K is an optional addition to parenteral 
nutrition programs. 





Nesidioblastosis in Adults 


A Surgical Dilemma 
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e Nesidioblastosis is the leading cause of hyperinsulinemia in 
newborns and infants. To our knowledge, it has not been 
previously reported in adults unless associated with other dis- 
eases. Three males and three females, aged 11 to 57 years, are 
described. Pancreatic resections ranged from 50% to 100%. 
Postoperatively, three patients were normoglycemic, two were 
insulin-dependent diabetics, and one had recurrent hypoglyce- 
mia controlled by drugs. The histologic findings in adults were 
very similar to those in infants with nesidioblastosis. It appears 
that a minimum resection of 75% to 80% of the pancreas will 
benefit the majority of patients, alleviating hypoglycemia and 
preventing the development of diabetes. 

(Arch Surg 1981:116:575-580) 


(TT F. Laidlaw, in 1938, defined nesidioblastosis as 
"a diffuse or disseminated proliferation of islet 
cells . . . arising from pancreatic ducts or ductules."' Nesid- 
ioblastosis is the leading cause of hyperinsulinemia in 
newborns and infants. It has been reported to be asso- 
ciated with the Zollinger-Ellison syndrome,’ multiple endo- 
crine adenomatosis, congenital neuroblastoma,’ Lindau's 
disease, chronic pancreatitis,* and cystic fibrosis.’ Nesidio- 
blastosis in adults, unassociated with other disease, has 
not, to our knowledge, been previously reported. 

Single, benign, insulin-secreting adenomas of the pan- 
ereas are the most frequent cause of fasting hypoglycemia 
due to hyperinsulinemia among adolescents and adults. 
B-Islet cell hyperplasia and microadenomatosis have been 
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reported in 0% to 6.5%" of adults with hypoglycemia caused 
by -islet cell tumors. Shermeta et al* and Jaffe et al” have 
recently attempted to better define f-islet cell hyperplasia, 
adenomatosis, and nesidioblastosis. 

This is a report of six "adult" (ie, noninfant) cases of 
nesidioblastosis encountered during the past ter years. 
The pathology of nesidioblastosis in adults is presented 
and the surgical implications are discussed. 


PATIENTS AND METHODS 


Six patients, from two major US medical centers, had explora- 
tory operations of the pancreas for hyperinsulinemia curing a 
ten-year period (1970 to 1980). Records of the patients were 
reviewed with emphasis on the history of hypoglycemic symptoms, 
preoperative evaluations, gross operative findings, microscopic 
appearance of pancreatic tissue, and postoperative clinical 
course. 

The surgeons carefully evaluated the pancreas at the time of the 
operations. Subtotal pancreatectomies, ranging from 30% to 95%, 
were performed at an initial operation following standard tech- 
niques. Microscopic sections of all resected pancreatic tissue were 
reexamined before and after staining by an immunoperoxidase 
technique. 


REPORT OF CASES 


Case 1.—A 57-year-old man was hospitalized in October 1970 for 
treatment of bilateral aortoiliac occlusive disease. Fasting glucose 
levels ranged from 42 to 51 mg/dL, despite the lack of hypogly- 
cemic symptoms. The patient’s family history revealed that his 
mother had diabetes mellitus. 

An arteriogram confirmed aortoiliac occlusive disease, and the 
patient had an aortic resection with an aortofemoral reconstruc- 
tion. On the seventh postoperative day, he became unconscious and 
had a blood glucose level of 24 mg/dL. His condition improved 
dramatically with intravenous (IV) glucose. Serum insulin levels 
were inappropriately elevated. A pancreatic arteriogram showed 
no abnormality. 

The patient had a pancreatic exploration for an insulinoma. 
None was found. A 95% pancreatectomy with splenectomy was 
done. Examination of histologic sections demonstrated nesidio- 
blastosis diffusely throughout the pancreas. 
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Postoperatively, the patient had normal fasting blood glucose 
levels. Three weeks later, a left femoropopliteal saphenous bypass 
was constructed because of increasing arterial insufficiency in his 
left leg. One year later, the patient's fasting blood glucose level 
was 85 mg/dL. He had no evidence of hypoglycemia or hypergly- 
cemia. He lived for two more years before dying of a myocardial 
infarct. 

Case 2.-An ll-year-old girl, in apparent good health until 
December 1972, had a convulsion. She was unconscious for less 
than a minute. This was followed by confusion, a headache, and 
drowsiness. A fasting blood glucose level an hour later was 52 
mg/dL. Results of a complete neurologic evaluation, including 
brain scan, EEG, and skull roentgenograms, were normal. In 
retrospect, she had had bitemporal and frontal headaches that 
occurred late in the afternoon, unassociated with other symptoms 
but relieved by eating. She had a second episode in March 1973, 
after which she was treated with phenobarbital sodium and 
phenytoin sodium. Fasting blood glucose concentrations during 
the spring of 1973 ranged from 44 to 55 mg/dL, with blood insulin 
levels between 19 and 22 „U/mL. From October to November, 
1978, she was treated with oral diazoxide, which was discontinued 
when side effects developed. In April 1974, after her sixth 
convulsive episode, she was admitted with a diagnosis of probable 
insulinoma. Organic hyperinsulinism was confirmed, and in April 
1974, the pancreas was explored and found to be normal. Subse- 
quently, the distal 25% of the pancreas was excised. It was 
considered normal on examination by frozen sections. The remain- 
der of the body of the pancreas was excised, completing an 
estimated 75% to 80% pancreatectomy. Examination of histologic 
sections of the pancreas showed numerous tiny clusters of islet 
cells that were cytologically abnormal. Nesidioblastosis, in the 
form of sheets of islet cells found along ducts, was present. 

Her blood glucose concentrations initially rose to 105 mg/dL, 
with insulin levels that were not suppressed. Within a week, her 
fasting blood glucose fell to levels of 15 mg/dL higher than those 
previously obtained. Within six months, she had a seizure and had 
blood glucose levels in the range of 39 mg/dL. Diazoxide, hydro- 
chlorothiazide, and phenytoin were added to her therapeutic 
regimen. She has had no more seizures. Two years after her 
operation she was an excellent student, playing competitive 
tennis, and was without symptoms of hypoglycemia. She is at this 
writing 18 years of age and a college freshman. Her fasting blood 
glucose levels are 49 to 55 mg/dL with a regimen of diazoxide. 

CASE 3.—A 28-year-old woman was hospitalized in November 
1974 for evaluation of symptoms of hypoglycemia. Fasting blood 
glucose levels were found to be in the range of 35 to 40 mg/dL. A 
serum insulin level of 120 „U/mL was associated with a blood 
glucose level of 38 mg/dL. The insulin suppression test with fish 
insulin was negative. Factitious hyperinsulinism was ruled out by 
negative assays for insulin antibodies. Celiac and superior mesen- 
teric arteriograms showed no pancreatic abnormalities. 

An exploration of the pancreas revealed no insulinoma. The 
distal one third of the pancreas was resected. Hypoglycemia 
developed three months later, and she was treated with diazoxide. 
Her hypoglycemic symptoms persisted, and six months after her 
first operation a total pancreatectomy was done. Postoperatively, 
she did well and remains well as an insulin-dependent diabetic. 
The changes in the pancreas were interpreted to be consistent 
with nesidioblastosis. 

CASE 4.—A 49-year-old man was hospitalized in April 1977 with a 
two-year history of episodic light-headedness, dizziness, blurred 
vision, and sweatiness. His symptoms increased in intensity and 
frequency by fasting. A complete evaluation elsewhere had shown 
fasting hypoglycemia, with blood glucose levels in the range of 35 
to 50 mg/dL. Fasting hypoglycemia (blood glucose level, 33 
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mg/dL) with inappropriately elevated serum insulin levels was 
confirmed. A pancreatic arteriogram was normal. Exploration of 
the pancreas failed to reveal an insulinoma. Approximately 60% of 
the pancreas was resected. Frozen sections failed to demonstrate 
islet hyperplasia or an insulinoma. Examination of permanént 
histologie sections showed nesidioblastosis. Postoperatively, the 
patient was normoglycemic and has remained so for three 
years. 

CASE 5.— A 37-year-old woman was admitted in July 1979 with an 
18-year history of syncopal episodes associated with fasting. 
Serum glucose levels during such attacks had been normal. How- 
ever, she had inappropriately elevated fasting insulin levels of 50 
to 80 „U/mL and elevated fasting blood gastrin and glucagon 
levels. She was normocalcemic. With a 72-hour fast, her blood 
glucose levels remained between 70 and 80 mg/dL. During two 
previous pregnancies she had taken tolbutamide sodium. Oral 
diazoxide improved her symptoms. A pancreatic arteriogram was 
normal. Venous samples were obtained through a percutaneous 
transhepatie pancreatic venous catheter. These samples demon- 
strated increased levels of insulin in the body and the tail of the 
pancreas. A computed tomographic scan was normal. Proinsulin 
levels were normal, and no insulin antibodies were detected. With 
a presumed diagnosis of organic hyperinsulinism from hyperplasia 
or nesidioblastosis, the pancreas was explored in August 1979. No 
insulinoma was found. A 50% pancreatectomy was done. Perma- 
nent pathologic sections were interpreted as “hyperplasia and 
hypertrophy of islet tissue.” Review of these sections and immu- 
nohistochemical studies, however, showed nesidioblastosis identi- 
cal to that in the other cases in this report. 

The patient improved for three months after the operation. Her 
symptoms then returned and her fasting serum insulin levels were 
again elevated. She was treated with diazoxide for six months. 
Another pancreatic arteriogram was normal. Progressive intoler- 
ance to diazoxide developed. A trial of treatment with streptozocin 
was begun. The streptozocin initially caused a further increase in 
serum insulin levels. Within two months, however, the patient 
became hyperglycemic and required insulin. She required insulin 
for one more month, but no insulin or diazoxide was required for 
the next three months. She currently has a return of her previous 
symptoms associated with inappropriate elevations of insulin. She 
continues to be normoglycemic. 

CASE 6.—A 20-year-old man was hospitalized in August 1980. He 
had a history of spells of apathy since the age of 9 months and a 
history of convulsive seizures between 2 and 12 years of age. At 
age 5 years, the patient had his first episode of diaphoresis. He had 
his first syncopal spell, treated by IV dextrose, at 17 years of age 
when hypoglycemia was diagnosed for the first time. During the 
last three years, he had an exacerbation of the frequency and 
severity of spells that were characterized by apathy, choreiform 
movement of hands, and loss of memory and consciousness, all 
relieved by injection of dextrose. The patient's hypoglycemia was 
treated with glucagon hydrochloride, then with diazoxide, and 
finally with hydrocortisone. None alleviated his symptoms. 

A prolonged fast demonstrated a plasma glucose level of 40 
mg/dL with an inappropriately elevated serum insulin level. A 
pancreatic angiogram was normal. Percutaneous transhepatic 
pancreatic venous samples revealed increased insulin levels in the 
region of the head and the body of the pancreas. 

At exploration, no insulinoma was found. A 95% pancreatectomy 
was done. Postoperatively, the patient was hyperglycemic and 
required insulin. Twelve days postoperatively, a T tube was placed 
in the common bile duct because of progressive obstruction. One 
month later, a choledochoduodenostomy was performed when the 
distal obstruction failed to resolve. He has since done well but is 
permanently diabetic. 
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*Died three years postoperatively of myocardial infarct. 
Tinitial operation was distal-third pancreatectomy. 
[Transient diabetes developed after treatment with streptozocin. 
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Fig 1.—Arrows note pancreatic islets of increased number and 


size (immunoperoxidase technique, x 63). 


PATHOLOGY 


All specimens of pancreas were examined, stained with hema- 
toxylin-eosin. In addition, blocks were obtained from four of the 
six specimens and stained for insulin using an immunoperoxidase 
method. The tissues were fixed in neutral buffered 4% formalde- 
hyde solution. The immunoperoxidase procedure employed in this 
study was a modification of standard immunoperoxidase tech- 
niques." Deparaffmized sections were incubated in a methyl 
aleohol-hydrogen peroxide solution to block endogenous peroxi- 
dase activity and in normal swine serum to reduce nonspecific 
immunoglobulin absorption. Sections were then treated with 
guinea pig antibody to porcine insulin and washed in tris (hydrox- 
ymethyl) am: nomethane saline solution. The sites of localization of 
the human immunoglobulin were determined by the sequential 
application of swine antibody against rabbit immunoglobulin and 
the peroxidase-antiperoxidase reagent. Benzidine was used as the 
chromogenic substrate for the peroxidase enzyme, producing a 
permanent brown color that contrasted well with the hematoxylin 
counterstain. Sections were mounted in synthetic mounting 
medium and examined by orthodox light microscopy. Controls that 
were used ineluded use of anti-insulin sera neutralized by porcine 
insulin. 

The sections were examined and compared with control sections 
obtained from a pancreas removed for a ductal adenocarcinoma. 
The pancreata were examined for changes in the size and number 
of islets; nesidioblastosis (an increase in differentiated endocrine 
cells within ductal or ductular epithelium); endocrine cell dysplasia 
(loss of the normal eentrilobular distribution of islets, an increase 
in small clusters of endocrine cells randomly distributed, irregular- 
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Results of Pancreatectomy 


Follow-up, yr Status 
3 Normoglycemic* 


Oj=| wl no 


25 Insulin-dependent diabetic 
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Fig 2.—Arrows outline large, irregularly shaped islet (immunoper- 
oxidase technique, x 160). 


ity of islet contour and islet cell hypertrophy); and septal islets, ie, 
islets found in the fibrous connective tissue septa." 


RESULTS 


Three men and three women, aged 1l to 5% years, 
composed the group. All had organic hyperinsulinemia, 
with associated decreased serum glucose levels in five of 
six patients. All, with the exception of patient 5, had 
marked hypoglycemic symptoms. Seven operatioms were 
performed on the six patients (Table). One patient (case 3) 
had a 30% pancreatectomy followed by a total panereatec- 
tomy for recurrent hypoglycemia. The remaining five 
patients had subtotal pancreatectomies ranging from 50% 
to 95%. 

The patients have been followed up for an average of 3.1 
years (range, three months to six years). Two patients 
(cases 1 and 4) have been normoglycemic for an average of 
three years. One (case 1) died three years postoperatively 
of a myocardial infarct. One patient (case 2) remains 
hypoglycemic, but her symptoms are controlled with dia- 
zoxide. Another patient (case 5) had recurrent hyperinsuli- 
nemia after operation and had transient diabetes after 
treatment with streptozocin. One patient (case 3) is diabet- 
ic after a total pancreatectomy, and one (case 6) is diabetic 
after a 95% pancreatectomy. 

There were no operative deaths. One patient (case 6) had 
the postoperative complication of a distal common b:le duct 
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Fig 3.—Arrows note islets and islet cells in close association with 
pancreatic ducts (immunoperoxidase technique, x 160). 


obstruction. This was initially treated by T-tube drainage 
and subsequently by a choledochoduodenostomy. There 
were no other postoperative complications. 

Examination of histologic sections of the pancreata 
showed a consistent pattern of diffuse proliferation of 
ductal cells that stained for insulin by the immunoperoxi- 
dase technique. The islets were easily found, and their size, 
shape, and number easily determined because of the sharp 
contrast between the brown immunoperoxidase-stained 
islet cells and the blue background provided by the hema- 
toxylin counterstain. Small clusters composed of two or 
three cells were easily recognized. No quantitative mea- 
surements were made because of the lack of the proper 
number of controls. 

An increase in the size and number of islets (Fig 1) was 
the predominant change noted. Large, irregularly shaped 
islets were more commonly seen, and small clusters com- 
posed of two to three cells were increased (Fig 2). Nesidio- 
blastosis was more prominent than in the control sections 
(Fig 3). Endocrine cell dysplasia, characterized by islets 
with unusual shapes and contours irregularly distributed 
throughout the lobules, was a prominent feature. Septal 
islets were more numerous. Islet cell hypertrophy, ie, 
enlargement of the nuclei of the islet cells, was not present. 
These changes are similar to those seen in children with 
hypoglycemia not due to an insulinoma. The exceptions are 
that islet cell hypertrophy and the severe degree of endo- 
crine cell dysplasia, characteristic in children, were 
absent. 


COMMENT 


Nesidioblastosis, as defined by Laidlaw, unassociated 
with other diseases, has not, to our knowledge, been 
previously reported in adults. Seven studies of insulinomas 
in adults,'^-'* totaling 654 patients, report a prevalence of 
"hyperplasia" of 1.5% (range, 0% to 2%). Two groups have 
recently attempted to clarify the concept of nesidioblasto- 
sis in children.*'^ 

Jaffe and his colleagues have introduced the term "endo- 
crine cell dysplasia" and define it as a "loss of discrete 
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Fig 4.—Artist'Ss view of completed 80% pancreatectomy. Dotted 
line notes area of resected pancreas. 







= e 


centrilobular islet formation, the increase of small endo- 
crine clusters randomly distributed (rather than peripher- 
ally in the lobules), irregularity of islet contour, and islet 
cell hypertrophy.” Islet cell hypertrophy is defined as the 
presence of large nuclei. 

The definition of adenomatosis by Jaffe et al is synony- 
mous with nesidioblastosis, mieroadenomatosis, and insu- 
linoma. Adenomatosis is defined as "an excessive prolifer- 
ation of islet cells, usually more than 40 per cent of a given 
area, pushing exocrine elements aside or haphazardly 
incorporating them. Neoproliferation from ducts is always 
an integral component. ... The condition may be general- 
ized, involving much of the pancreas, or focal." 

Jaffe et al found classie nesidioblastosis in both infant 
patients and infant control subjects. Nesidioblastosis 
appears to decrease with age and could not be considered as 
the morphologie substrate of hyperinsulinism in infants. 
Shermeta et al* believe that nesidioblastosis is the result of 
the prolongation of a normal process that occurs in the 
infant pancreas. Endocrine cell dysplasia and nesidioblas- 
tosis are the two prominent histologic features in our 
cases. 

This disease is a problem for surgeons. It is difficult to 
determine the extent of resection of the pancreas that will 
result in normoglycemia without inducing hyperglycemia. 
It is a problem for pathologists to aid the surgeon because 
it is impossible to recognize endocrine cell dysplasia and 
nesidioblastosis on frozen sections of the pancreas. 

All but two of our patients were operated on with a 
preoperative diagnosis of insulinoma, despite the failure of 
angiograms to localize a tumor. Angiograms have been 
normal in more than 6096 of our patients with proven 
insulinomas during the past 15 years. In patient 5, a 
presumptive preoperative dignosis of hyperplasia or nesid- 
ioblastosis was made, and in patient 6 both nesidioblastosis 
and multiple insulinomas were considered as possible 
diagnoses. The pancreas was explored in each of the six 
patients, with no tumor identified in any. A subtotal 
pancreatectomy of varying extent was then done. Frozen 
sections of the pancreas were examined, and a definitive 
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diagnosis was not made. A diagnosis of islet cell dysplasia 
or nesidioblastosis was made only after examination of 
permanent histologie sections. 

The question arises as to whether or not the diagnosis 
can be made preoperatively and/or intraoperatively. Can 
better surgical treatment be given by more awareness of 
the disease and better knowledge of the results of treat- 
ment in many more cases? Is diabetes an inevitable result 
of treatment? 

From our limited experience in the treatment of five 
patients, it is apparent that the preoperative symptoms 
and blood glucose and insulin levels are similar in most 
ways to those in patients who have insulinomas. Patient 5 
was the exception and, in retrospect, should not have been 
surgically explored, as she at no time had proven hypogly- 
cemia despite her abnormally elevated insulin levels. It is 
unlikely that her syncopal episodes associated with fasting 
ean be related to some effect of excessive insulin produc- 
tion without corresponding hypoglycemia. Even the tempo- 
rary alleviztion of her symptoms after partial pancreatec- 
tomy does not suggest this possibility. We would not 
consider surgical intervention or drug therapy for hyperin- 
sulinemia without hypoglycemia, as most patients with 
similar fincings have no apparent clinical syndrome. This 
patient is ineluded in this report, however, because the 
pathologie findings were identieal to the other patients 
with proven hypoglycemia and elevated serum insulin 
levels. 

It appears, from our experience, that excision of 50% to 
60% of the pancreas, including the body and tail, may be 
unlikely to resolve hypoglycemia caused by nesidioblasto- 
sis. Only one of five patients (case 4) has been successfully 
treated. 

One patient (case 3) was treated by total pancreatecto- 
my, which the authors currently believe to be radica! in the 
treatment of this relatively benign disease. Not only was 
the patient rendered diabetic, but she was exposed to a 
greater operative risk. Two patients had 95% pancreatec- 
tomies, one of whom had a good result without the 
developmert of diabetes (case 1) and without the develop- 
ment of postoperative complications. In the second patient 
(ease 6), however, diabetes developed with a stricture of the 
distal common bile duet requiring a choledochoduodenosto- 
my. One other patient (case 2), with a 75% pancreatectomy, 
had an early recurrence of symptoms (within six months), 
and has required drugs to prevent symptoms. Although 
asymptomatic, she is chronically hypoglycemic and has 
been spared repeated syncopal seizures only by continuous 
treatment with diazoxide and phenytoin. One patient (case 
5) was giver streptozocin, and transient diabetes developed 
after two months. 

What is the best treatment for this disease? The histo- 
pathologic findings in adults do not markedly differ from 
findings in pancreata in infants with nesidioblastosis and 
neonatal hypoglycemia. The more extensive experience in 
infants has shown that the symptomatic children will not 
respond unless an 80% resection of the pancreas, and in 
some cases near-total pancreatectomy, is done. From an 
analysis of eur cases, it appears that a minimum resection 
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of 75% to 80% of the pancreas will benefit the majority of 
patients, alleviating hypoglycemia and, hopefully, prevent- 
ing the development of diabetes. Such resection therapy 
should include the body and tail, as well as a portion of the 
head and uncinate process (Fig 4). If unsuccessful in 
alleviating symptoms, hypoglycemic drug therapy or 
further pancreatic resection can be considered. Other 
alternatives are a lesser resection, and the authors believe 
the minimum to be 70% of the pancreas, followed by drug 
therapy if necessary. A preoperative evaluation of the 
effects of diazoxide on the hypoglycemia and insulin levels 
in all patients with organic hyperinsulinemia might help in 
planning the extent of resection. A patient refractory to 
treatment with diazoxide (case 6) was treated with a 95% 
resection of the pancreas. Long-term treatment with dia- 
zoxide has its drawbacks. Side effects and complications in 
patients who are responsive to it are a major problem. 
Until more cases are studied, the authors believe that a 75% 
to 80% panereatectomy is probably the best procedure to 
prevent early recurrence of hypoglycemia. 

A final note in regard to the pathologic diagnosis should 
be emphasized. All pancreatic tissue removed for organic 
hyperinsulinism should be examined using immunoperoxi- 
dase techniques. The abnormality of the islets and ductal 
tissue is better defined, and the pathologic changes are 
more clearly delineated. When the pancreata of large 
groups of patients with nontumorous organic hypoglyce- 
mia are studied by more precise techniques, such as 
staining of islets by immunoperoxidase methods, a more 
rational approach to the treatment of this disease can be 
devised. A uniform classification for the pathologic 
changes in the pancreas may be another useful result. 


The studies of patients 2, 4, and 6 were supported in part by Public Health 
Service grant AM-02244; they were evaluated preoperatively and postoper- 
atively in the University of Michigan’s Clinical Research Center under 
grant 5 MOIRR-42 from the National Institutes of Health. 


Nonproprietary Names and Trademarks of Drugs 


Diazoxide— H yperstat. 
Streptozocin—Zanosar. 
Tolbutamide sodium—Orinase Diagnostic. 
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Discussion 


R. DALE LiECHTY, MD, Denver: Because it outlines a new 
syndrome, this article has special importance for all surgeons who 
are asked to treat organic hyperinsulinism. A rare disease, insu- 
linoma usually appears as a grayish-white, firm, easily palpable 
tumor arising in the pancreas. But this is not always the case. 
Some years ago, an excellent surgeon referrred to us a patient 
with severe hyperinsulinism. He had explored the abdomen using 
the customary techniques for mobilizing the pancreas but he could 
find no tumor. At reoperation, we finally found a soft, cystic 
lesion, barely palpable, in the head of the pancreas. We enucleated 
8 g of soft, reddish-brown tissue that proved to be an insulinoma 
histologically. The patient’s blood glucose levels returned to 
normal. This case illustrates the point that not all insulinomas are 
firm, easily palpable tumors. At the operating table this case could 
be confused with the new syndrome that Dr Harness and his 
colleagues have described. 

ROBERT L. TELANDER, MD, Rochester, Minn: We in pediatric 
surgery thought this condition existed basically in the young 
infant and child. In fact, my surgical colleagues at the Mayo Clinic 
who care for the adult patients stated that they have not seen or 
recognized a case of nesidioblastosis in the adult, and indeed I 
would suspect that this must be a rather rare condition. 

The importance of this problem in children is great, since severe 
hypoglycemia in the infant is tremendously destructive; approxi- 
mately half of the infants in many series sustain permanent brain 
damage and mental retardation. 

Therefore, carrying out an 85% to 90% pancreatectomy in these 
children at the first operation is essential. In the adult, this 
condition may be less hazardous but is certainly of great con- 
cern. 

Over the past few years we have operated on ten youngsters 
with severe hypoglycemia and hyperinsulinism related to nesidio- 
blastosis. All were improved by 90% pancreatectomy. Two required 
completion of the pancreatectomy. Four required some diazoxide 
therapy, but their condition is manageable and thus they are no 
longer at risk for cerebral damage. Therefore, I would strongly 
support the authors in the recommendation for at least an 80% and 
perhaps a 90% pancreatectomy, well to the right of the superior 
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mesenteric artery. 

The histology may be somewhat elusive in this problem. Do the 
authors have an opinion as to whether the morphology or histology 
defines the abnormality that we are dealing with, or could it be 
more of a biochemical derangement of islet tissue? Perhaps there 
is a loss of normal paracrine relationships between B cells and 
a cells, or there are abnormal relationships in the secretion of 
insulin, glucagon, and somatostatin and their feedback mecha- 
nisms. 

I also wonder about the possible need for additional controls in 
studying the pathologic sections. Mention was made of a single 
adult who had adenocarcinoma of the pancreas. 

I would strongly agree with the emphasis on immunoperoxidase 
staining. Finally, what mechanisms exist in the adult who has such 
a late onset of this problem? Do the authors believe that the 
problem may have been present in childhood and had just been 
ignored or neglected, or was it a recent development? 

DR HARNESS: I wish I knew some of the answers to Dr Telander's 
questions. We are simply looking at the histology here, and the 
biochemistry definitely needs to be studied. I think the interrela- 
tionships between all the entities that he mentioned (glucagon, 
somatostatin, and insulin release) need to be studied. Still, I am 
not quite sure how we can accumulate enough data, given the 
rarity of these cases. 

We have other controls in adults, and I think the normal 
pancreas that we presented was representative of what the normal 
pancreas should be like. 

Several of the patients had very long histories, 18 years in one, 
and an 11-year-old girl who had symptoms for several years. 

We would only be guessing in saying that the histology has been 
present from infancy as one of Dr Telander's colleagues, Dr 
Shermeta, has suggested. The great thing about the opportunity 
to present this material is the opportunity to have physicians from 
the great medical centers around the country take a close look at 
patients similar to these. We all need to work together to clarify 
the terminology and determine what the appropriate operative 
therapy should be. 
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Twenty-four-Hour pH Monitoring 


of Esophageal Function 


Its Use in Evaluation in Symptomatic Patients 


After Truncal Vagotomy and Gastric Resection or Drainage 
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e The incidence and character of gastrointestinal reflux after 
truncal vagotomy and gastric resection or drainage were studied 
prospectively in 42 symptomatic patients. Gastroesophageal 
reflux, proven by 24-hour pH monitoring, occurred in 31 patients. 
Initial symptoms of heartburn, regurgitation, or dysphagia were 
similar in patients with and without reflux. Eighteen patients had 
pure acid, rine had acid-alkaline, and four had pure alkaline 
reflux. Reflux occurred predominantly in the supine position. 
Esophagitis occurred only in patients with reflux and was not 
dependent on the pH of refluxed material. Reflux was eventually 
controlled bv antireflux repair in 19 and by colon interposition in 
three patients. Twenty-four-hour esophageal pH monitoring is 
beneficial in evaluating symptoms after gastric surgery. It quan- 
tifies both acid and alkaline reflux, provides an objective assess- 
ment of the patient's subjective complaints, and gives a rational 
basis for management. 

(Arch Surg 1981;116:581-590) 


ecurrence of upper gastrointestinal (GI) tract symp- 
toms after peptic ulcer surgery is a distressing prob- 

lem because the complaints are frequently nonspecific and 
defy diagnosis by conventional methods. In many patients, 
the symptoms may suggest gastroesophageal reflux 
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(GER); but, when endoscopic evidence of esophagitis is 
lacking, no specific treatment can be recommended. In 
others, the presence of GER may cause atypical symptoms 
that are attributed to other coexisting abnormalities, such 
as alkaline gastritis; consequently, the patients’ condition 
is not improved by revisional surgery on the distal portion 
of the stomach. 

By using objective investigative methods, clinicians have 
attempted to diagnose GER in these patients. Upper GI 
roentgenology, endoscopy, esophageal manometry, the 
standard acid reflux test (SART), and the Bernstein acid 
perfusion test are the most widely used investigative 
methods for determining GER. Such tests, however, have a 
poor correlation with reflux status.' Recently, several 
studies have confirmed the superiority of 24-heur pH 
monitoring of the distal esophagus as a method of diagnos- 
ing GER and determining its relationship to symp- 
toms.'~* 

In this study, we evaluated the use of the 24-hour 
esophageal pH monitoring to detect and quantify abnor- 
mal GER in symptomatic patients after a truncal vagoto- 
my and gastric resection or drainage. The test was used to 
examine the pattern and type (acid and/or alkaline) of the 
reflux, relate these abnormalities to the patient's symp- 
toms and pathophysiologic abnormalities, and determine 
the most appropriate form of therapy. 


SUBJECTS AND METHODS 


The following two groups were studied. Group 1 consisted of 42 
consecutive symptomatie patients who had previously reeeived a 
truncal vagotomy and gastric resection or drainage for peptic 
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Table 1.—Operative Status on Referral 
and Indications for Primary Operation* 






No. of Patients 














Operations 
V + drainage 16 
V + drainage + antireflux repair 13 
V + Billroth's | gastrectomy 4 
V + Billroth's Il gastrectomy 5 
V + gastric resection + bile 
diversion 2 
V + pyloroplasty + gastrojejunostomy 2 
Indications 
Duodenal ulcer 27 
Duodenal ulcer + 
gastroesophageal reflux Z 







Gastroesophageal reflux 
Gastric ulcer 






*N = 42. V indicates vagotomy. 


ulceration of stomach or duodenum or for GER (Table 1). Group 2 
consisted of 15 normal controls who were totally asymptomatic 
and had no history of esophageal disorders, abdominal pain, or 
antacid therapy (results previously published).** All symptomatic 
subjects were evaluated by clinical questionnaire, upper GI roent- 
genogram, choleeystography, endoscopy, esophageal manometry, 
SART, and 24-hour pH monitoring of the distal esophagus. Normal 
controls were investigated similarly, with the exception of chole- 
cystography and endoscopy. 


Questionnaire 


Each patient was graded on a scale of 0 to 3 for symptoms of 
heartburn, regurgitation, and dysphagia using a reflux question- 
naire completed by one of us prior to the performance of any study 
(Table 2). The highest obtainable score was 9, which represented a 
patient with heartburn that interfered with daily activities, 
episodes of pulmonary aspiration secondary to regurgitation, and 
dysphagia requiring hospital admission for relief of meat impac- 
tion. 


Endoscopy 


The esophagus, stomach, duodenum, or gastrojejunal stoma 
was visualized using the fiberoptic endoscope. When esophagitis 
was present, the degree was scored as follows: grade 1 for 
erythema and friable mucosa, grade 2 for linear erosions, grade 3 
for ulceration, and grade 4 for the presence of a fibrous stricture. 
The stomach was examined for the presence of florid gastritis or 
recurrent peptic or anastomotic ulceration. 


Esophageal Manometry 


Esophageal manometry was performed according to the tech- 
nique of Winans and Harris? using a single catheter assembly 
consisting of three fluid-filled polyethylene tubes bonded together 
with three 2-mm lateral openings placed 5 em apart at its distal 
end. The catheter was passed into the stomach and withdrawn in 
l-em intervals from the stomach into the esophagus and up into 
the pharynx. Using this technique, the following were obtained: 
the location and the resting pressure of the lower esophageal 
high-pressure zone (LEHPZ); the location of the respiratory 
inversion point; the length of the high-pressure zone below the 
respiratory inversion point (abdominal esophagus); and the pres- 
ence of abnormal motility represented by repetitive, spontaneous, 
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Table 2.—Symptoms of Gastroesophageal Reflux* 














Symptom Score 
Heartburn (flow 
of gastric con- 

tents into esoph- 


agus) 


Severity Description 


No heartburn 

Occasional 
episodes 

Reason for medi- 
cal visit 


Interference with 
daily activities 
No regurgitation 
Occasional 
episodes 
Predictable on 
position or 
straining 
Episodes of 
pulmonary aspi- 
ration mani- 
fested by 
chronic noc- 
turnal cough 
or recurrent 
pneumonias 
No dysphagia 
Occasional 
episodes 
Required liquids 
to clear 
Episode of meat 
impaction re- 
quiring medi- 
cal treatment 














Minimal 






Moderate 2 




















Severe 







Regurgitation 
(flow of gastric 
contents into 
mouth and/or 
lungs) 





Minimal 1 











Moderate 2 










Severe 3 




















Dysphagia 






Minimal 1 










Moderate 2 











Severe 






*The value for heartburn + regurgitation + dysphagia = total symp- 
tomatic score. 


simultaneous, and/or broad-based, powerful esophageal contrac- 
tions. The LEHPZ was measured as the difference in millimeters 
of mercury between the resting end expiratory gastric pressure 
and the pressure at the respiratory inversion point. 


SART 


The SART was performed according to the technique previously 
described by one of us* in which 300 mL of 0.1N HCl was placed in 
the stomach through the lumen of the motility catheter to provide 
a standard volume and pH within the stomach. The motility 
catheter was then withdrawn into the esophagus. The tip of a pH 
probe was placed 5 cm above the upper border of the LEHPZ. The 
pH of the esophagus was monitored while the patient rested 
quietly in the supine position and then performed the following 
four maneuvers: a deep breath, a Valsalva maneuver, a Miiller’s 
maneuver (inspiration against a closed glottis), and a cough. These 
maneuvers were repeated in the right and left lateral decubitus 
positions and with the patient tilted 20° head down, giving 16 
possibilities for gastroesophageal reflux to occur. A sharp decrease 
in esophageal pH to less than 4 was considered evidence of a reflux 
episode. Patients in whom refluxed acid failed to clear from the 
esophagus when in the erect position after more than 20 effective 
swallows were considered to be abnormal for all subsequent 
positions and maneuvers. Three or more reflux episodes out of 16 
possibilities was considered abnormal. 


24-Hour pH Monitoring 
of Distal Esophagus 


This technique has been previously described by two of us.’ A 
pH electrode is placed 5 cm above the upper border of the LEHPZ 
(located by manometry), and a reference lead is placed on the 
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Acid refluxers7 23.3 + 4.73 16.68 + 4.17 31.63 + 6.99 
(N — 13) 
Acid-alka inet 
refluxers 
(N = 9) 
Alkaline refluxers 
(N = 4) 
Nonrefluxers 
(N = 11) 
Controls 
(N = 15) 





13.33 + 7.14 8.48 + 5.26 20.27 + 9.27 













0.185 + 0.1 0.31 + 0.1 0.01 + 0.01 








1.49 + 0.81 0.17 + 0.13 







positions. 


Table 3.—Percent of Time Exposed to Refluxed Material in 24 Hours* 


Refluxed Material 
e—$—$$ nA 








0.17 + 0.12 





9.24 + 3.48 





24.52 + 10.43 





0.06 + 0.06 





Alkaline 
(pH > 7) 











Tota: 
(pH — 4 + pH > 7) 





U 
0.058 + 0.04 










0.04 + 0.04 
















11.21 + 5.7 6.52 + 3.19 




























15.09 + 9.03 41.17 + 15.92 








0.12 + 0.12 0.00 + 0.00 






0.01 + 0.02 


*The values are means + SDs for acid and alkaline reflux and means for total reflux. T indicates data from both the upright (U) and supine (S) 


jin one patient, data from the supine and upright positions could not be separated. 


100 
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No Reflux 

N = 11 

Fig 1.—Incidence of typical symptoms of gastroesophageal reflux 
in 42 patients who had previous vagotomy and gastric resection 
or drainage procedure. Difference between patients with and 
without reflux is nonsignificant. H indicates heartburn; R, regur- 
gitation; D, dysphagia. 





nondominan: forearm using a method that assures good electrical 
contact. Both the pH probe and reference lead are connected via a 
pH meter to a strip-chart recorder running at a speed of 15.24 cm 
(6 in) per hour for 24 hours. The normal diet served during this 
period is unique only in the absence of food and beverages having 
a pH value of less than 5 or more than 6. All patients are requested 
to write on the chart recorder subjective symptoms and body 
position (ie, whether upright or supine). Acid reflux is detected 
whenever the pH value in the esophagus decreases to less than 4 
and alkaline reflux is detected whenever the pH value in the 
esophagus exceeds 7. 

From the 24-hour record, the percent time the pH value is less 
than 4 or greater than 7 in the distal esophagus is determined for 
the full 24 hours and for periods in the upright and supine 
positions. In addition, the total number of reflux episodes, the 
number of episodes lasting longer than five minutes, and the 
length of the longest reflux episode are obtained from the tracing. 
The normal values for the 24-hour pH test were obtained from the 


Arch Surg—Vol 116, May 1981 


15 control volunteers and have been reported previously. The 
reflux status of individual patients was assessed by a 24-hour pH 
composite score that incorporated the following six components of 
the 24-hour record: percent of time the esophagus was exposed to 
refluxed acid or alkaline gastric contents, for the total 24 hours 
and for the time spent in the upright and supine positions; the 
total number of reflux episodes; the number of episodes lasting 
longer than five minutes; and the time of the longest episode. 
RESULTS 
Incidence of Reflux and Initial Symptoms 

Based on the results of the 24-hour pH test, 31 cf the 42 
patients seen after gastrie surgery were classified as 
"refluxers" and 11 as "nonrefluxers." Figure 1 shows the 
incidence of each one of the classic symptoms suggestive 
of GER. There was no difference in the incidence of 
symptoms between refluxers and nonrefluxers. None of 


the control subjects had any of the classic symptoms of 
GER. 


Type and Pattern of Reflux on 24-Hour pH Monitoring 


On analysis of the pH of the refluxed material, refluxers 
were further classified into acid refluxers (18 patients), 
acid-alkaline refluxers (nine patients), and alkaline reflux- 
ers (four patients) (Table 3). The percent of time :hat the 
pH value was less than 4 or greater than 7 during the 
monitoring period is a measure of esophageal epithelial 
exposure to refluxed acid or alkaline material. All of the 
acid and acid-alkaline refluxers had more acid exposure 
than nonrefluxers or controls. The alkaline and acid- 
alkaline refluxers had more alkaline exposure thàr nonre- 
fluxers or controls. - i 

All patients with GER were classified a$ to the pattern 
of reflux (ie, reflux in the upright, supine, or both posi- 
tions). Abnormal reflux only in the upright position was 
not seen. Seven patients had abnormal reflux only while 
lying supine (supine refluxers). Twenty-two patients hàd 
reflux in both the upright and supine positions (biposition- 
al refluxers), and in these patients the most severe reflux 
occurred while recumbent. In two patients with severe 
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Unable to Stand Burning 


Severe Heartburn Pain 


| 


pH 


11:30 PM 
— 


11 PM 


«Woke Up Coughing 





Belching, : 
Bile Taste 
Severe 
Burning Pain 


2:30 AM 


3:30 AM 


GER, the pattern of reflux could not be defined due to 
frequent changes in position during the monitoring peri- 
od. 


Evaluation of Symptoms by 24-Hour pH Monitoring 


Heartburn was recorded on the pH tracing by 11 reflux- 
ers; eight had heartburn during acid reflux (Fig 2, top and 
bottom right) two had heartburn during alkaline reflux 
episodes (Fig 2, bottom left), and one had heartburn that 
was unrelated to a reflux episode. Refluxers had more 
severe typical symptoms than nonrefluxers when com- 
pared by symptom grades (Fig 3). In the nonreflux group, a 
cause for typical symptoms other than reflux was found in 
six of the 11 patients. The symptoms consisted of intermit- 
tent obstruction of a gastrojejunostomy in two patients, 
achalasia in one patient, temporary postvagotomy dys- 
phagia in one patient, cricopharyngeal stricture in one 
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Fig 2.—Portions of 24-hour pH records from patients who had 
previous gastric surgery. Arrows at bottom indicate direction 
recording paper moves. Time progresses from right to left. Top, 
Reflux of acid into esophagus signified by decrease in esophage- 
al pH value below 4 in patient who had vagotomy and pyloroplas- 
ty. Symptoms of heartburn coincide with reflux episode. Bottom 
left, Patient who had previous vagotomy and Billroth's Il gastrec- 
tomy had alkaline reflux signified by increase in esophageal pH to 
values greater than 7. After prolonged reflux episode, patient 
awoke and complained of coughing, heartburn, and bile taste in 
mouth. Bottom right, Patient who had previous vagotomy and 
antrectomy (Billroth’s I) shows prolonged acid reflux episode 
during sleep. 


Yat 
pH 4 e 


4 AM 3:30 AM 3 AM 
4:15 AM | —> 3:15 AM 


4:30 AM 


patient, and temporary postoperative anxiety in one 
patient. Of the remaining five patients, two were consid- 
ered possible mild refluxers in the presence of a normal 
24-hour pH test and a positive SART; one of these patients 
had Barrett syndrome on endoscopy, and one had relief of 
symptoms by cimetidine therapy. No final diagnosis was 
made in the other three patients. They had normal 24-hour 
pH test results, a negative SART, normal LEHPZ data, 
and normal results on endoscopic examinations. 

During the recording period, five patients with reflux 
had symptoms of aspiration that coincided with episodes of 
reflux; three patients had symptoms during an acid reflux 
episode, one patient during episodes of both acid and 
alkaline reflux, and one patient during alkaline reflux 
episodes (Fig 2). In the nonreflux group, aspiration was not 
recorded, and chest pain recorded by two patients did not 
relate to reflux episodes. 
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Grade of Symptoms 





Reflux No Reflux 


Fig 3.—Severity of typical symptoms of gastroesophageal reflux in 
42 patients who had previous truncal vagotomy and gastric 
resection or drainage procedure. Patients with reflux had signifi- 
cantly more severe symptoms of heartburn (H; P — .05) and 
regurgitation (R; P < .002) but not of dysphagia (D; nonsignifi- 
cant). 


With 24-Hour 
pH Monitoring Test 
Cc 
o 
wl, 


% Agreement 











Acid-Alkaline Alkaline 





None 


Reflux Status 


Fig 4.—Agreement between results of standard acid reflux test 
(SART) and 24-hour pH monitoring test in 34 patients who had 
previous gastric surgery. In nine patients, normal results of SART 
and 24-hour pH test excluded gastroesophageal reflux as cause 
of symptoms. 


SART 


The SART was performed in 34 of the 42 patients. In six 
it was not possible to perform the test; four patients 
experienced pain and vomited after instilling acid into the 
stomach, and in two the catheter could not be manipulated 
through the distal esophagus into the stomach. In two 
other patients the SART was not attempted. Gastroesoph- 
ageal ineompetence was noted when the stomach was 
loaded with acid in eight of 12 (67%) of the acid refluxers, 
five of seven (71%) of the acid-alkaline refluxers, and two 
of four alkaline refluxers (50%). In two of 11 nonrefluxers, 
the SART was positive, and one of these patients had 
Barrett syndrome (Fig 4). Figure 4 shows the relationship 
between the results of the SART and the type of reflux on 
24-hour esophageal pH monitoring. 
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Table 4.—Lower Esophageal High-Pressure 
Zone in Patients* and Controls 


Mean + SD 
M —Ó———— 
Pressure, Length of Abdominal 
mm Hg Esophagus, cm 
19.6 + 1.38 3.03 + 0.21 












Controls (N — 15) 


Patients 
Without reflux (N — 11) 


With reflux (N = 31) 












1.79 + 0.171 
1.61 + 0.161 


14.09 + 2.167 
8.47 + 1.138 






*The patients had undergone vagotomy and gastric resection or drain- 
age. 

+The value is significantly different from that of the controls (P < .05). 

{The value is significantly different from that of the controls (P < .01). 

$The value is significantly different from that of the controls 
(P — .001). 


Esophageal Manometric Data 


When compared with controls, the LEHPZ pressure was 
significantly lower in refluxers (P — .001) and nonreflux- 
ers (P — .05), and the length of the abdominal esophagus 
was shorter in refluxers (P< .01) and nonrefluxers 
(P — .01) (Table 4). In the nonrefluxers, esophageal motili- 
ty was norma] in seven, three showed nonspecific motor 
abnormalities, and findings compatible with achalasia 
were found in one. In the reflux group, motility was normal 
in seven, 22 showed nonspecific abnormalities, and find- 
ings were compatible with achalasia in one and scleroder- 
ma in one. 


Esophageal Clearance 


Esophageal clearance of endogenously refluxed material 
was measured by noting the number of reflux episodes five 
minutes or longer in length and the duration of the longest 
episode during the 24-hour monitoring period. Refluxers 
had impaired clearance when compared with controls 
(P < .001) and nonrefluxers (P < .01). There was no differ- 
ence between nonrefluxers and controls (Fig 5). 


Esophagogastroduodenoscopy 


Twenty-five of the 31 patients with GER (81%) had 
esophagitis. Unequivocal grade 2 to grade 4 esophagitis 
was seen in 15 refluxers (48%) and in none of the nonre- 
fluxers (P < .025). Equivocal grade 1 esophagitis was 
observed in ten refluxers and in one nonrefluxer. The 
incidence of esophagitis (grades 1 through 4) was the same 
for the supine or bipositional refluxers and did not differ in 
the acid, acid-alkaline, or alkaline reflux groups. Esophagi- 
tis was more severe in the acid refluxers compared with the 
alkaline refluxers (Fig 6). 

In nine of the patients with reflux, a concomitant upper 
abdominal abnormality was found (gastritis in five, gall- 
stones in two, gallstones and gastritis in one, and a gastric 
bezoar in one). In six of these patients, the results of 
esophagoscopy were normal or showed equivocal grade 1 
esophagitis; the other three had grades 2 through 4 esoph- 
agitis. 


Previous Revisional Gastric Surgery 


Six patients had revisional distal gastric surgery prior to 
referral and continued to have symptoms (Table 5). Two 
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Fig 5.—Esophageal clearance as measured by number of reflux 
episodes longer than five minutes and duration of longest reflux 
episode during 24-hour esophageal pH monitoring period. 
Patients with reflux (R, N — 31) had impaired clearance when 
compared with patients without reflux (NR, N — 11) or controls 
(C, N = 15). 


‘Incidence of Esophagitis, % 





No Reflux Acid Reflux Acid-Alkaline ^ Alkaline 
N 2 11 N = 18 Reflux Reflux 
N-9 N= 4 


Fig 6.—Incidence and grade of esophagitis related to reflux status 
and character of reflux as determined by 24-hour esophageal pH 
monitoring in 42 symptomatic patients who had previous vagoto- 
my and gastric resection or drainage procedure. 


patients who had bile diversion from the stomach by 
Roux-en-Y gastrojejunostomy or by jejunal interposition 
had severe symptomatic acid reflux but no alkaline reflux. 
Two patients with pyloroplasties underwent conversion to 
gastrojejunostomies, and two patients with Billroth's I 
anastomoses underwent conversion to Billroth's II gastro- 
jejunostomies. One patient had symptomatic alkaline 
reflux, another had symptomatic acid reflux, and the 
remaining two had symptomatic acid-alkaline reflux. 


Medical Therapy 


Twenty-six of the 31 patients with reflux received 
adequate medical therapy prior to or after referral for 
esophageal evaluation. This included bed elevation, high- 
dose antacid therapy, and alginie acid-antacid combina- 
tions (Gaviscon, a mixture of alginic acid; aluminum 
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hydroxide gel, dried; magnesium trisilicate; and sodium 
bicarbonate) for more than one year. Five patients 
received cimetidine therapy in addition. The symptoms of 
22 of these patients, including four patients who received 
cimetidine therapy, became refractory to medical manage- 
ment. Cimetidine was helpful in one patient, a pure acid 
refluxer who previously had received a Roux-en-Y gastro- 
jejunostomy. Patients reported temporary relief of the 
heartburn by the antacid or cimetidine therapy, but in no 
situation were the symptoms of regurgitation or dysphagia 
relieved. 


Surgical Management 


Twenty-two patients were treated surgically, one awaits 
operation, and one patient has undergone repeated dila- 
tions of a stricture but refuses further surgery (Table 6). 
Of the 22 patients, one patient was from the nonreflux 
group and was operated on because Barrett syndrome Was 
considered the origin of a recent upper GI tract hemor- 
rhage. Three patients required a colon interposition, and 
the 18 others had an antireflux procedure. For the antire- 
flux procedures, the preferred approach was transthoracic 
in six patients and transabdominal in 13. The antireflux 
repair was combined with a Roux-en-Y gastrojejunostomy 
for the control of alkaline reflux gastritis in five patients. 
It was done concomitantly in two patients, in one it 
preceded antireflux surgery, and in another two it was 
performed six months after a Nissen’s repair of the cardia. 
Twenty patients have remained asymptomatic on follow- 
up for periods ranging between one to five years. One 
patient died four months postoperatively of suicide follow- 
ing recurrence of symptoms. The other patient is symp- 
tom-free, but the follow-up period is only two months. 


COMMENT 


The occurrence of heartburn, regurgitation, and dys- 
phagia in symptomatic patients following gastric surgery 
was unrelated to their reflux status when objectively 
measured by 24-hour esophageal pH monitoring and indi- 
cates that in this setting the presence of typical symptoms 
alone is an inaccurate means of diagnosing GER. Neither 
was the measurement of LEHPZ pressure helpful in 
defining the reflux status of the individual patient. Our 
experience indicates that 24-hour esophageal pH monitor- 
ing is an excellent method of evaluating esophageal symp- 
toms in this setting. The test documents both acid and 
alkaline reflux and provides an objective assessment of the 
patient’s subjective complaints. Therefore, the treatment 
of the patient can be based on the objective evidence that 
reflux is present and is the cause of symptoms. This is 
particularly relevant when postsurgical symptoms are 
atypical, when a coexisting pathologic abnormality con- 
tributes to the symptom complex, or when typical symp- 
toms are resistant to medical or surgical therapy. 

Endoscopy should always be performed in the investiga- 
tion of symptomatic patients after gastric surgery, but it is 
insensitive for diagnosing GER. In the current study, the 
results of esophagoscopy were unequivocally abnormal in 
only 48% of the patients with reflux. The inclusion of 
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Table 5.—Revisional Gastric Surgery Prior to Esophageal Studies* 


Operation 


——————  M797797778807m^O 


Secondary 


Reflux Type 
Acid-alkaline 





V + (A + Billrcth's I) Billroth's Il 


Gastrojejunostomy Acid-alkaline 


V + (A + Billroth's I) Jejunal interposition 
between stomach 


and duodenum 


A and Roux-en-Y 
gastrojejunostomy 


Gastrojejunostomy 


V + (A + Billroth's I) Billroth's II Alkaline 


*V indicates vagotomy; A, antrectomy; P, pyloroplasty. 


Table 6.—Surgical Therapy and Results 


Reflux Status 
Reflux (N = 21) 


Surgery 
13 antireflux 


5 antireflux 
Roux-en-Y 


3 colon 
interpositions 


1 antireflux 


Outcome After 1-5 yr 


No reflux (N — 1) 


patients with grade 1 esophagitis increases the sensitivity 
to 81%, but this may be variable due to different endosco- 
pists' ability to recognize the subtle endoscopic findings of 
grade 1 esophagitis. Even obtaining a biopsy specimen for 
histological evidence of esophagitis does not improve the 
accuracy of GER detection.' The finding of an associated 
gastric pathologic abnormality, such as alkaline gastritis or 
recurrent ulceration, can be misleading in that incompe- 
tence of the cardia is overlooked or the diagnostic problem 
is compounded by giving two explanations for the origin of 
symptoms. 

What is unique about the patient with reflux after 
gastric surgery is the high incidence of respiratory symp- 
toms. The 24-hour pH test documented pulmonary aspira- 
tion during episodes of reflux in five patients. Two of these 
patients did not have heartburn, and only three had 
esophagitis found on endoscopic examination. This further 
highlights the need for objective investigative methods in 
these patients. The 16% incidence of documented aspira- 
tion in this series is twice that reported by Pellegrini et al* 
for refluxers without previous surgery. This suggests that 
patients with reflux after gastric surgery may have an 
increased risk for aspiration. 

The absence of heartburn should not deter the surgeon 
from looking for gastroesophageal reflux in symptomatic 
patients after gastric surgery since the refluxed material 
may not have the pH value of 4 or less required for the 
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Endoscopic 
Findings 


Grade 1 esophagitis 


Grade 3 esophagitis 
and Barrett 
syndrome 


Grade 1 esophagitis 


Grade 2 esophagitis 
and gastritis 


Therapy 


Transthoracic 
Nissen's antireflux 
operation 


Colon interposition 


Resection of jejunal 
graft, Roux-en-Y 
gastrojejunostomy 
and Hill's antire- 
flux operation 


Cimetidine and 
conservative 


Outcome 


Symptoms of 
regurgitation 








Good at 2-mo 
follow-up 


A, Roux-en-Y 
jejunostomy and 
Hill's antireflux 
operation 


Conservative and 
cimetidine 


Grade 2 esophagitis 
and gastritis 


Symptoms of 
regurgitation 


Grade 1 esophagitis 
and gastritis 


production of heartburn.’ This does not exclude the devel- 
opment of esophagitis, as mucosal damage can be caused 
by reflux of pancreatic juice.’ Indeed, in this study, a 
similar incidence of esophagitis and pulmonary complica- 
tions in the presence of minimal heartburn was seen in 
alkaline refluxers when compared with acid reflux 
patients. 

While abnormal results of a 24-hour pH test clearly 
document the presence of abnormal GER, the significance 
of normal results on the test in symptomatic patients after 
gastric surgery is less reliable. A false-negative result may 
be expected to occur occasionally and may have occurred in 
two patients in this series. This is due to the combination of 
acid reduetion and free intestinogastric reflux secondary 
to surgical procedures resulting in GER with a pH value 
between 4 and 7. This would not register on esophageal pH 
monitoring as a reflux episode. In this situation, the use of 
the SART, done with an acid load in the stomach, can 
uncover the false-negative 24-hour pH test result. Because 
of this, we consider it necessary in patients who have 
undergone gastric surgery to have both a normal 24-hour 
pH test result and a negative SART result before exclud- 
ing gastroesophageal reflux as a cause of symptoms. The 
probability that both tests would show false-negative 
results in the same patient is extremely small. 

The 24-hour pH test showed the following three varieties 
of abnormal GER: acid, acid-alkaline, and alkaline. The 
presence of acid reflux in most of these patients suggests 
that bile-diverting procedures such as Roux-en-Y gastroje- 
junostomy or jejunal interposition will not relieve symp- 
toms of GER. Furthermore, bile diversion in a patient 
after antrectomy allows recovery of gastric secretory 
function“ and contributes to acid reflux. Both patients in 
this study who had a bile-diverting procedure without 
repair of the cardia had severe acid GER, and one subse- 
quently became addicted to narcotics prescribed for severe 
chest pain. On the other hand, repair of the cardia alone in 
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some patients leads to disappointing results as continued 
intestinogastric reflux leads to symptoms and complica- 
tions of alkaline gastritis. This occurred in two of our 
patients, and a subsequent Roux-en-Y diversion was 
required for symptom relief. 

In this study, the increased exposure of the esophageal 
mucosa to alkaline gastrie contents confirms the long-held 
view that reflux of intestinal secretions is a major compo- 
nent of GER after gastric surgery. In most patients, GER 
is a mixture of both acid and alkaline gastric contents with 
one or more predominant, depending on the degree of acid 
production and pancreaticobiliary regurgitation. In the 
presence of overabundant acid reflux, much of the alkaline 
component is not detected. In this situation, alkaline reflux 
surfaces when acid secretion is reduced by medical therapy 
and is responsible for treatment failures due to continuous 
reflux of alkaline gastric contents through an incompetent 
cardia. 

When only abnormal alkaline exposure is recorded, 
certain precautions are necessary prior to accepting a 
diagnosis of pure alkaline reflux. Alkaline changes during 
meals must be disregarded as the pH in the esophagus may 
be altered by the swallowed saliva. Salivary pH is usually in 
the 5.45 to 6.06 range but may increase to 7.8 during 
meals.'* Oral infections that may increase salivary pH 
should be eradicated and esophageal obstructions that may 
cause pooling and stagnation of saliva must be relieved by 
dilation prior to study to avoid skewing the recorded pH 
value.‘ When all of these precautions are taken, we have 
found during simultaneous esophageal and gastric pH 
monitoring in patients with reflux that increases in intra- 
esophageal pH to values greater than 7 follow changes in 
gastric pH to the alkaline zone. At the present time, we 
prefer to have both an abnormal 24-hour esophageal pH 
alkaline score and a positive SART result before proceed- 
ing with therapy for symptoms of pure alkaline reflux 
without esophagitis. 

Vagotomy and gastric surgery influences the pattern of 
reflux (ie, upright, supine, or bipositional). In this study, no 
patient with pure upright reflux was seen. The bipositional 
refluxers had more acid and alkaline reflux in the supine 
than in the upright position, which is the reverse of the 
pattern seen in patients with GER who have not under- 
gone operation." After vagotomy and a drainage proce- 
dure, the stomach is adynamic but empties more rapidly 
when aided by gravity," and this probably causes the 
reduction in upright reflux in these patients. The increased 
exposure in the supine position is related to impairment of 
the esophageal clearance mechanism. The efficacy of peri- 
stalsis in the supine position is important as the mean 
duration of reflux episodes during sleep correlates with 
esophageal motor function." In this study, 22 of the 31 
patients with reflux had motility abnormalities in the body 
of the esophagus that accounted for the delayed clearance 
of reflux material in the supine position. Using a canine 
model, Henderson et al have shown that motor abnormali- 
ties may occur secondary to esophagitis and be improved 
by the elimination of reflux." Continued reflux, therefore, 
may perpetuate a vicious circle, causing further motor 
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abnormalities with increased epithelial exposure to reflux 
material as the disease progresses. While exposure in the 
supine position may be partly due to abnormalities in 
esophageal motor function, it is also probable that the 
denervated adynamic stomach allows pooling of gastric 
contents in the recumbent position, thus increasing the 
probability of having gastric contents leak through an 
incompetent cardia. 

The underlying defect that leads to an incompetent 
cardia is the same in patients with reflux after gastric 
surgery as in refluxers who have not had surgery (ie, a 
reduction in LEHPZ pressure and in the length of abdom- 
inal esophagus). A number of studies have shown that 
vagotomy and gastric resection or drainage does not alter 
the sphincter pressure or reflux status measured by the 
SART.'*'* It is possible that surgical manipulation of the 
cardia can reduce the length of the abdominal esophagus or 
interfere with its exposure to abdominal pressure changes 
by the development of periesophageal adhesions; however, 
this has not been confirmed. On the basis of current 
evidence, it seems that in most patients who have had 
gastric surgery, GER is present prior to their initial 
operation, indicating the need for more complete initial 
preoperative studies in these patients." 

Repeated courses of medical therapy failed in 24 of 26 
patients treated. To be effective in the patient after 
gastric surgery, medical therapy for GER must minimize 
the exposure of the esophageal epithelium to all types of 
refluxed material. Conventional medical therapy includes 
antacids to neutralize gastric acid, agents to decrease 
acid-pepsin secretion, foaming agents that neutralize acid- 
ity and form a protective layer on the mucosa, and smooth- 
muscle agonists to increase the LEHPZ pressure and 
improve esophageal clearance. These agents are selectively 
directed at reducing only the acid component and are 
ineffective in the presence of mixed acid-alkaline reflux. 
The continued regurgitation of pancreaticobiliary secre- 
tions contributes to progressive esophageal inflammation 
and fibrosis. Resistance to therapeutic doses of smooth- 
muscle agonists can develop over time and diminish their 
efficacy as long-term agents to control reflux. The inclu- 
sion of cimetidine in the medical regimen in five of the 
patients who underwent gastric surgery improved only the 
symptoms of one, a pure acid refluxer who had a previous 
Roux-en-Y gastrojejunostomy. Our experience, therefore, 
indicates that there is no satisfactory regimen of medical 
therapy for patients with clinically important GER after 
gastric surgery. 

Revisional distal gastric surgery had been performed in 
six patients prior to referral, without alteration in symp- 
toms. The results of our pH studies indicate that these 
procedures did not control reflux and that prior to consid- 
ering further reconstructive surgery of the distal portion 
of the stomach, clinically important GER should be 
excluded. We believe that the 24-hour pH test is the best 
method to accomplish this as it combines a quantitative 
study of GER with an evaluation of symptoms. Based on 
our experience, most patients with GER after gastric 
surgery can be made symptom-free by an antireflux 
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repair. Usually there is an adequate stomach remnant to 
facilitate construction of a gastric fundic wrap. In situa- 
tions where this is not so, a Hill-type antireflux procedure 
with ealibration of the cardia can be performed easily and 
with good effect. Strictures of the distal esophagus that 
are undilatable or associated with a failure of relaxation of 
the high-pressure zone on deglutition require a colon 
interposition. This occurred in three patients. 

In only four patients was bile diversion, in addition to 
antireflux repair, necessary to prevent symptoms and 
complications of alkaline gastritis. The preoperative selec- 
tion of candidates for the combined procedure is difficult. 
Prior to performing a Roux-en-Y operation in combination 


with an antireflux repair in patients with objectively 
demonstrated GER, we currently require the following 
triad: epigastric pain and nausea aggravated Dy meals, 
gastritis on endoscopic examination, and objective evi- 
dence of severe intestinogastric reflux as determined by 
24-hour pH monitoring of the stomach and/or by direct bile 
acid reflux measurements."' 


Nonproprietary Name and Trademark of Drug 


Cimetidine— Tagamet. 
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Discussion 


PAUL H. JORDAN, JR, MD, Houston: We are indebted to Dr 
DeMeester for giving us the elegant, simple method of 24-hour 
esophageal pH study, for it has made it possible to acquire 
accurate data regarding the problem of esophageal reflux, which 
has been ef interest to many of us. Not only does this method 
permit the sensitive documentation of reflux, which is less reliable 
by other methods, but equally important, it permits one to 
correlate the presence of reflux with the presence or absence of 
symptoms. 

One of the questions I would ask is what size pool do the authors 
think their 42 patients are derived from? In our prospective study 
of the surgical treatment of duodenal ulcer, 16% of patients had 
symptoms of reflux, and 20% of these subsequently required 
repeated operation for reflux. 

In previeus studies by Mann and Hardcastle in 1968 and by Erik 
Amdrup and his group in 1978, there was no decrease in sphincter 
pressure after vagotomy in those patients who exhibited reflux. In 
contrast, the current report shows a significant reduction in 
sphincter pressure. Do the authors think that this difference is due 
to a different technique in documentation of reflux, ie, instillation 
of 300 mL of 0.1N HCl into the stomach and recording the 
esophageal pH, rather than the 24-hour pH study done under more 
physiological conditions recommended by DeMeester? Or is it 
possible that the comparison of the sphincter pressures in the 
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patients with reflux after vagotomy with 15 control patients is less 
accurate than if each patient had served as his own control? 

Another difference between the authors' study ard that of 
Amdrup et al is that the latter found more patients with reflux 
than had symptoms, whereas DeMeester and his group found that 
more of their patients had symptoms than had reflux. Is it possible 
that reduction in gastric acid and pepsin reduces the symptoms of 
reflux, as has been suggested by others? 

In attempting to study prospectively the relation of symptoms 
of reflux and actual reflux following vagotomy, we nave been 
examining the sphincter in patients with duodenal ulcer preoper- 
atively. We have had to eliminate a number of patients from study 
because of unsuspected reflux preoperatively. 

I would like to ask the authors if they have noted an increased 
incidence of reflux in patients with duodenal ulcer, ard do they 
have any opinion regarding the possibility that symptoms of 
duodenal ulcer are related to reflux rather than or in addition to 
the ulcer? 

In my opinion, one of the most valuable points to be learned 
from this study is that Dr DeMeester and his group have given us 
a method that permits us not only to determine the presence or 
absence of reflux but whether symptoms are due to acid and/or 
alkaline reflux, thus permitting us to apply the appropriate 
corrective therapy in an individual case. Because of the frequency 
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of reflux encountered after any type of vagotomy, we have begun 
to perform an antireflux procedure at the time of vagotomy. 
Finally, I would like to ask the authors if they think that the 
problem of reflux after vagotomy is sufficiently great to warrant 
taking this precaution. l 

FRANK G. Moopy, MD, Salt Lake City: I would like to echo the 
remarks of Dr Jordan. We have to remind ourselves, however, that 
this is a symptomatic population, so we are starting from the back 
and working forward. Dr Jordan has already asked the important 
question of the status of the esophageal function of these patients 
prior to their surgery. That may give us further insight as to why 
they had symptoms postoperatively. 

It is because of the consideration that vagotomy—and most of 
these patients had a vagotomy—may affect lower esophageal 
function that I have always performed a truncal vagotomy 
without removing the tether of the esophageal gastric junction, 
thus doing the vagotomy under direct vision so that the nerves are 
accurately divided. However, I must point out that most of the 
studies done by standard manometry to show changes in lower 
esophageal sphincter pressures before and after vagotomy have 
not shown any differences, and the authors might comment on 
whether indeed they did standard manometry on these patients. 

Dr Jordan proposed that we do an antireflux procedure at the 
time of surgery; this probably would not be necessary in the 
majority of the patients following parietal cell vagotomy. 

Finally, I would like to have Dr DeMeester's comment on the 
patients who had the Roux-en-Y diversion. They were very few, 
and I think it might be premature to say that some patients indeed 
should not have this as treatment for their alkaline reflux 
esophagitis. 

GILBERT S. CAMPBELL, MD, Little Rock, Ark: A report that was 
not referred to, which was presented at the fall meeting of the 
American Physiological Society in 1948 by Dr Wangensteen and 
some of his colleagues, showed bile esophagitis when the esopha- 
gus was perfused with bile. That was the first report I am aware of 
on alkaline esophagitis. Then, Fred Cross of Cleveland was one of 
the first to demonstrate GER in patients without an associated 
hiatal hernia. The University of Chicago group labels things very 
precisely. In Current Problems in Surgery, they recently published 
a monograph on GER and never mentioned hiatal hernia. So, 
finally, we have come out of that dark wilderness where people 
mistook everything by looking at the wrong problems. 

Again, I think all of us are indebted to the Chicago group for 
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objective studies of the esophagus. For years, if you burped off 
key, someone would try an operation, and if the operation did not 
work, then they might do objective studies. 

DR DEMEESTER: First of all, it is difficult to give a precise 
answer to the question posed by Dr Jordan as to what percent of 
patients who undergo gastric surgery will have postoperative GER 
develop. The patients we described were referred because of 
persistent postoperative symptoms. It is difficult to determine, as 
Dr Moody pointed out, the size of the pool of patients undergoing 
gastric surgery that produced the study population. They do, 
however, reflect about 10% of the patients who are referred to us 
for reflux problems in general; that is, this group of 41 patients 
was derived from studying 400 consecutive patients. 

We concur with Dr Moody that the vagotomy itself does not 
alter or change sphincter pressure (Surgery 1973;73:818-822). In 
this present study, the sphincter pressure was significantly lower 
in the refluxers than nonrefluxers or controls. This finding 
suggests to us that these patients probably had abnormal GER 
prior to their initial operation for gastric abnormality. This 
emphasizes the need for careful evaluation before performing 
gastric surgery if there is any suggestion that incompetency of the 
cardia exists. 

I believe we must be discerning in the application of therapy in 
these patients. The simple use of cimetidine will reduce acid reflux 
by decreasing the acid secretion, but in the absence of a Roux-en- Y 
procedure it will allow the alkaline biliary and duodenal contents 
that regurgitate into the stomach to continue to reflux into the 
esophagus and cause esophagitis without the symptoms of heart- 
burn. Similarly, the indiscriminant construction of a Roux-en-Y 
biliary diversion will control the alkaline reflux but will encourage 
greater acid secretion by the stomach and continued acid reflux 
into the esophagus. The best control of symptoms is achieved with 
an antireflux operation and a Roux-en-Y biliary diversion if 
clinically important intestinogastric reflux exists. 

I would like to underscore Dr Campbell's comment about what 
appears to be a developing theme in GER, one that is supported by 
the findings in this study. It is now believed that esophagitis is 
caused by the trypsin content in the reflux material, and it is the 
acid content in the refluxed material that produces the heartburn; 
hence, patients who have pure alkaline reflux have esophagitis, 
but the symptoms of heartburn, which classically have always 
turned our attention to the esophagus, do not develop. 
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simple Closure of Perforated Peptie Ulcer 


Still an Effective Procedure for Patients With Delay in Treatment 


Kenneth R. Sirirek, MD, PhD; Barry A. Levine, MD; Wayne H. Sehwesinger, MD; J. Bradley Aust, MD, PhD 


® Sixty patients (mean age, 50 years) underwent simple clo- 
sure of a perforated peptic ulcer. For 56 patients, average delay 
in treatment was 21.6 hours. Postoperatively, 21 patients (treat- 
ment delay, 30 hours) had either pulmonary or abdominal 
complications. Ten patients (treatment delay, 34 hours) died. 
Acute onset of ulcer symptoms prior to perforation was asso- 
ciated with a threefold increase in mortality compared with 
patients with chronic symptoms. Seven patients subsequently 
underwent vagotomy and partial gastrectomy without complica- 
tions. This study demonstrates that in patients with peptic ulcer 
disease, perforation is an unusually frequent indication for 
operation; advanced age, treatment delay of 30 hours or more, 
and acute ulcer symptoms are associated with increased mor- 
bidity and mortality; and simple closure of the perforation 
remains an effective procedure in patients who have delayed 
seeking treatment. 

(Arch Surg 1931;116:591-596) 


lig 1987, Granam' published his report of 51 cases of 
perfcrated duodenal ulcers treated by simple closure by 
means of an omental patch. One patient died of pulmonary 
embolism, for a mortality of 2%. This excellent result 
following simple closure of the ulcer led him to state his 
policy quite suecinctly: 


We have no respensibility to such patients but to save their lives. 
Any procedure ... which aims to do more than this... can quite 
justifiably be considered meddlesome surgery. We have no respon- 
sibility during the surgery to carry out any procedure designed to 
cure the patient of his original duodenal ulcer. 


Sinee 1937, this view has been questioned on the basis of 
the results of retrospective studies. Many authors have 
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recommended "definitive" surgical procedures for the 
emergency management of perforated duodenal ulcer.* 
They have argued that between one third and two thirds of 
the patients treated by simple closure of the perforation 
later required further operations because of continued 
symptoms or further complications of their ulcer disease. 

Despite this recent trend toward definitive ulcer surgery 
at the time of perforation, most surgeons agree that 
treatment should be limited to simple closure in the elderly, 
the debilitated, and patients who delay seeking medical 
attention after perforation.** Our retrospective study eval- 
uated the morbidity and mortality following simple closure 
of perforated uleers in a county-hospital population of 
patients who delayed seeking medical help. The factors 
influeneing morbidity and mortality were assessed and 
compared. 


PATIENTS AND METHODS 


During the five-year period ending December 1979, 185 patients 
underwent operations for treatment of complications resulting 
from peptic ulcer disease. Of these patients, 72 (3975) had a 
perforated ulcer as the precipitating cause for surgical interven- 
tion. We reviewed the medical records from this group of patients 
and selected for inclusion in this study only those patients (60) who 
underwent a simple closure as primary treatment of their perfo- 
rated ulcer. The other 12 patients, all of whom hac duodenal 
perforations, underwent a definitive ulcer operation consisting of 
either vagotomy and pyloroplasty (ten patients), or vagotomy and 
antrectomy (two patients). Two of these 12 patients died postoper- 
atively, for a 17% mortality. Because the purpose of this article is 
to assess the morbidity and mortality and related faetors asso- 
ciated with simple closure, these 12 patients will not be addressed 
further in this text. 

The procedure used in the majority of the 60 patients consisted 
of simple suture of the perforation over which an omental pedicle 
pateh was placed. When suture closure of the defect was not 
possible because of either the size of the perforation or relative 
fixation of the walls secondary to edema and inflammation, a 
closure using an omental pedicle patch to plug the defect (Graham 
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closure) was used. In this text, both techniques will be referred to 
generally as simple closure. 

Factors affecting morbidity and mortality were determined and 
compared. Statistical comparisons were made by means of the 
Student's ¢ test for nonpaired means or the x? analysis. 


RESULTS 


A simple closure was the initial procedure in 60 (83%) of 
the 72 patients who had perforated ulcers. Fifty-four of the 
patients were men and six were women. The patients 
ranged in age from 18 to 89 years (mean, 50 years). 

Twenty-five patients (42%) had a prior history of peptic 
uleer disease confirmed roentgenographically and treated 
symptomatically. These patients were classified as having 
chronic ulcer disease because peptic ulcer disease had been 
diagnosed at least three months prior to perforation of 
their ulcers. The duration of their peptic uleer symptoms 
ranged from four months to 20 years (mean, 6.4 years). In 
11 of these patients, the peptic ulcers became symptomatic 
three days to three weeks before perforation. 

The remaining 35 patients (58%) were symptomatic for 
less than three months and their disease was classified as 
acute. In fact, 33 of these 35 patients were completely 
asymptomatie, and the perforated ulcer was the first 
indication of their ulcer disease. 

Thirty-two (53%) of the 60 patients had a history of drug 
intake immediately prior to perforation. In the majority of 
these patients (25), excessive alcohol intake was docu- 
mented. An alcoholic binge was associated with a subse- 
quent perforation in 22 patients who were otherwise 
completely asymptomatic for peptic ulcer disease. Other 
drugs ingested included aspirin (four patients), indometha- 
cin (one), steroids (one), and antihypertensives (one). 

In 56 of the 60 patients who underwent simple closure, 
the mean time from the onset of symptoms of perforation 
to arrival in the emergency room was 21.6 hours. Duration 
of symptoms prior to seeking medical attention ranged 
from one to 72 hours. An additional four patients did not 
arrive in the emergency room until 5, 7, 10, and 14 days 
after onset of symptoms consistent with acute perforation 
of an ulcer. | 

The preoperative diagnoses were as follows: perforated 
ulcer, 44 patients; perforated viscus, eight; appendicitis, 
seven; and mesenteric infarction, one. Twelve of the 16 
errors in diagnosis occurred in patients who had been 
completely asymptomatic prior to the perforation. At 
operation, the perforations were found at the following 
sites: duodenal, 43 patients; juxtapyloric, 12; gastric, four; 
and marginal, one. Simple closure of the perforation was 
carried out in all 60 patients. Two of these patients 
required additional procedures consisting of either a chole- 
cystectomy (hydrops) or a small-bowel resection (infarc- 
tion). Twenty-one patients (35%) had 25 postoperative 
complications as follows: pulmonary, 13 patients (atelecta- 
sis, five; pneumonia, four; adult respiratory distress syn- 
drome, two; pulmonary embolism, two); sepsis, four; gastric 
outlet obstruction, three; renal failure, three; hepatic fail- 
ure, one; and mesenteric infarction, one. Their mean age 
was 57 years, and they delayed seeking medical attention 
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for an average of 30 hours after perforation. Gastric outlet 
obstruction responded to medical therapy in all 
instances. 

Ten of the 21 patients with complications died, for a 17% 
overall mortality. Seven of the men (mortality, 18%) and 
three of the women (mortality, 50%) died. The mean age of 
those who died was 65 years (range, 41 to 83 years). Eight 
of the patients who died had delayed seeking medical 
attention for an average of 34 hours after perforation; 
another two patients had waited ten and 14 days. Eighty 
percent of the deaths occurred in patients who had been 
completely asymptomatic for peptic ulcer disease prior to 
perforation. 

Seven patients (12%), all of whom had a history of 
chronic ulcer disease, subsequently underwent a definitive 
ulcer operation. Two of these patients were symptomatic in 
the immediate postoperative period following simple clo- 
sure of their perforation. Six patients underwent a truncal 
vagotomy and antrectomy, and one patient had a subtotal 
gastrectomy. These procedures were done in a period 
ranging from three weeks to five months after closure of 
the perforation. There were no postoperative deaths or 
complications in these seven patients. 


COMMENT 


The earliest recorded attempt to treat a perforated ulcer 
operatively was by Mikuliez in 1880; the operation was a 
failure.^ In 1892, Kriege reported the first successful 
suture, performed by Heussner in 1891, of a gastric ulcer." 
Dean successfully closed a perforated duodenal ulcer in 
1894.'* In the United States, Finney reported that Ather- 
ton achieved the first successful closure in 1894." 

In 1897, Braun added a posterior gastroenterostomy to 
the treatment of perforated ulcers." This combination of 
simple closure plus gastroenterostomy became quite popu- 
lar and was widely used for 40 years after the turn of the 
century. Keetley initiated immediate gastrectomy as the 
procedure of choice for perforated ulcers in 1902.'* In 1919, 
von Haberer concurred with Keetley on the efficacy of 
resection, and immediate partial gastrectomy was used 
extensively in central Europe for the next 30 years.'* 
During this same period, nearly all North American and 
British surgeons adhered to the principle that the opera- 
tive procedure should be limited to the closure of the 
perforation." An unprecedented 2% mortality following 
closure of the perforation with an omental plug as reported 
by Graham in 1937 set this procedure as the standard for 
comparison of other treatments.' 

Since the 1940s, the concept of an immediate, ulcer- 
curative operation has been applied at the time of treat- 
ment of the perforation. This therapeutic approach has 
flourished over the last 30 years because of long-term 
postoperative problems after simple closure. The main 
problem has been a high incidence of recurrent ulcer 
symptoms and subsequent complications of peptie ulcer 
disease.'** Several authors have proposed as the treatment 
of choice truncal vagotomy and hemigastrectomy,** trun- 
cal vagotomy and pyloroplasty,'*^ and, most recently, clo- 
sure plus parietal cell vagotomy." These authors contend 


Simple Closure of Peptic Ulcer—Sirinek et al 


Comparison of Patients According to Acute and 
Chronic Ulcer Symptoms Prior to Perforation 


Duration of DE PME 













aed dede Acute Total 
(> 3 mo) (< 3 mo) ae 


No. of patients = (42%) = (58%) 


Ulioroamic 
drugs. 96 40 63 53 


Mean duration of 
perforation 
symptoms, hr 20 23 22 


Error in diagnosis, 














Morbidity, 96 
Mortality, 96 





that a definitive uleer operation is warranted particularly 
if the patient has had ulcer symptoms prior to the perfora- 
tion. 

Despite this recent trend toward definitive operation at 
the time of perforation, most surgeons agree that in 
certain circumstances treatment should be limited to a 
simple closure."* Contraindications to definitive therapy 
are advanced age, debilitation secondary to associated 
medical disease, and delay in treatment after perforation. 
In the present series, simple closure was used as the 
primary treatment in 60 of 72 patients who had perforated 
uleers. Fifty-six patients had delayed seeking medical 
attention an average of 21.6 hours, whereas another four 
patients arrived in our emergency room 5, 7, 10, and 14 
days after the onset of symptoms consistent with perfo- 
rated ulcer. This treatment delay, coupled with advanced 
age (mean, 50 years), prompted the use of simple closure in 
83% of all patients treated for perforated ulcers. 

A review of reports regarding peptic ulcer disease 
indicates that perforation is more often an indication for 
operation in county hospitals than in private institutions 
(13% to 28% vs 3% to 7%, respectively).'?*? At first glance, 
it appears that perforation was the indication for operation 
in an unusually large proportion (39%) of patients treated 
for peptic ulcer disease at our institution. This rate is about 
16% higher than other series from hospitals that serve 
primarily an indigent population. This discrepancy might 
be accounted for by a decrease in the number of patients 
with peptic ulcer who required both medical and surgical 
therapy for the period 1970 to 1978 as reported by Elashoff 
and Grossman.” The number of uncomplicated cases and 
the number of patients who have had an upper gastrointes- 
tinal tract hemorrhage have decreased sharply, whereas 
there has been no decrease in the incidence of perforation. 
Therefore, the relative incidence of perforation has 
increased and may account for the 16% difference com- 
pared with older series. 

In the present series, just over half of the patients who 
had a perforated ulcer had a medical history of consuming 
drugs known to be harmful to the stomach. Anti-inflamma- 
tory drugs (mainly aspirin) and alcohol were the agents 
implicated in this series, and this finding is in accordance 
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with prior studies.'*?' The report of a series from Australia 
indieates that one half of the patients treated for perfo- 
rated ulcer were long-term aspirin users." However, in our 
series, the aeute intake of alcohol prior to perforation 
accounted for two thirds of the perforations in patients 
who were completely asymptomatic for peptic ulcer dis- 
ease. 

The mortality following the surgical treatment of perfo- 
rated ulcers has decreased dramatically from the 70% to 
9076 range reported before the turn of the century." In 
1940, DeBakey reported on his collected series from the 
literature and noted an overall mortality of 23.765. Some 
authors have reported death rates as low as 255.'* However, 
in series where the simple closure is used in the eritically ill 
patient who has delayed seeking medical help, the mortal- 
ity varies between 20% and 3056.5» In the present series, 
ten of the 60 patients treated by simple closure of the 
perforation died, for an overall mortality of 17%. This rate 
is far from the 2% mortality noted in Graham’s 1937 
report.' Certain factors such as age, male-to-female ratio, 
treatment delay, and acute vs chronic ulcer symptoms may 
account for this discrepancy in the death rate. 

We reviewed the factors associated with the deaths in 
our series. The mean age of the patients who died was 65 
years, compared with 46 years for the 50 patients who 
survived (P < .05). In addition, eight of the ten patients 
who died arrived in the emergency room an average of 34 
hours after the onset of symptoms. Two patients delayed 
seeking medical attention ten and 14 days. The delay in 
treating those who died was significantly greater than the 
average treatment delay of 19.6 hours for survivors 
(P < .05). Other studies have shown that a treatment delay 
greater than 24 hours results in a fivefold inerease in 
mortality” and that age greater than 60 years carries a 
threefold increase in mortality." The advanced age and the 
extensive treatment delay in this group of patients defi- 
nitely contributed to their demise, and may account for the 
failure to reach Graham’s success with simple closure of the 
perforation. 

Some studies have shown that the mortality associated 
with perforated ulcers is twice as high in women as in 
men.'*^* [n our series, three of the ten patients who died 
were women, with a resultant mortality for women of 50% 
compared with 13% for the men with perforated ulcers. Ten 
percent of the patients with perforated ulcers were women, 
and this agrees with most series.?^^* The fourfold greater 
mortality among women in this series is impressive but 
may be related in part to a very small sample size and was 
definitely not statistically significant. 

The literature is most confusing concerning the presence 
or absence of ulcer symptoms prior to perforation (ie, 
chronic vs acute) and the resultant mortality. In 1959, 
Norberg stated that the mortality following surgical treat- 
ment of perforation was higher in patients with chronic 
ulcer disease than in those who had acute disease (6.6% vs 
2.4%).** In contrast, Donovan et al in 1979 demonstrated a 
higher mortality (16% vs 2.4%) in the group of patients who 
were asymptomatic.’ In the present series, eight cf the ten 
deaths occurred in patients who were asymptomatic. The 
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mortality for the asymptomatic patients (2396) was signif- 
icantly greater than the 8% mortality for the chronic ulcer 
patients (P — .05). The higher mortality in the asympto- 
matic patients agrees with the report by Donovan and his 
associates, but the magnitude of the ratio is only half as 
great (three times vs six times). The chronie and acute 
ulcer patients did not differ from each other with regard to 
mean age, delay in seeking medical attention, or associated 
morbidity (Table). However, in the group of acute ulcer 
patients, the incidence of consuming ulcerogenic drugs was 
higher but not statistically significant compared with the 
chronic ulcer group (63% vs 40%). 

Seven patients (12%) underwent a definitive ulcer oper- 
ation within five months after closure of their perfora- 
tions. All of these patients had a history of ulcer symptoms 
prior to perforation, and two of the patients were sympto- 
matic immediately after closure of their perforations. This 
rate of performing a subsequent ulcer operation is well 
below that reported by other authors.'^* This fact is 
reported for the sake of completeness and no statistical 
significance should be attached to it. This investigation 
was done retrospectively as a chart study to assess the 
immediate results (morbidity and mortality) and related 
factors of simple closure of perforated ulcers. No attempt 
has been made to assess the procedure as a definitive 
treatment for peptic ulcer disease. 

The data from this study support the following observa- 
tions: Perforation is an unusually frequent indication for 
operation in county hospital patients with peptic ulcer 
disease. Advanced age and a treatment delay of 30 hours or 
more following perforation are associated with an increase 
in mortality. The mortality is higher when perforation is 
the initial symptom of ulcer disease. It appears that simple 
closure of the perforation remains an effective procedure 
for the treatment of perforated ulcers in patients who have 
delayed seeking medical attention. 
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Discussion 


GEORGE L. JORDAN, JR, MD, Houston: I recently had reason to 
review the recent literature on perforated ulcer and collected cases 
of almost 1,800 patients who had been treated for perforated ulcer, 
and I can assure Dr Sirinek and co-workers that there would have 
been a general consensus supporting the statements that they 
have made. As a matter of fact, among these almost 1,800 patients, 
70% had been treated by simple closure regardless of the stated 
beliefs of the authors, many of whom advocated definitive sur- 
gery. It was only in very selected cases that definitive surgery was 
accomplished. 

We in Houston are strong proponents of definitive surgery, and 
we believe that this can be accomplished in most patients. I have 
recently reviewed the treatment of over 900 consecutive patients, 
most of whom were treated in a county hospital. Just the reverse 
of what I found in the literature exists in our hospital. That is, 
approximately two thirds of the patients are treated by definitive 
surgery, primarily gastrectomy with or without vagotomy. 

The mortality in our own series was 10.2% among 331 patients 
treated by simple closure. This high mortality occurred for the 
same reasons as mentioned by Dr Sirinek et al, namely, that these 
were generally poor-risk patients or those who had delayed 
seeking medical attention following perforation. 

The mortality in those patients treated by definitive surgery 
was only 2.1%; thus, the overall mortality in 909 consecutive 
patients was 5.6%. 

For this reason I again make a strong plea for the use of 
definitive surgery in patients who are good risks and who do seek 
medical care prior to the development of purulent peritonitis or 
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intra-abdeminal abscess. 

We agree, however, that in the elderly patient, the poor-risk 
patient, and tnose patients who delay seeking treatment, simple 
closure does remain an effective surgical maneuver. 

PAUL H. JORDAN, JR, MD, Houston: We commend Dr Sirinek et al 
for reminding us of the important factors that increase the 
mortality of sirgery in patients with perforated duodenal ulcer. 

Their rate of 17% for definitive operations in patients with 
perforated duedenal ulcer is lower than ours. We have performed 
parietal cell vagotomy in about two thirds of our last 75 patients 
with perferated ulcer, without mortality. Our patients apparently 
come to us socner after perforation than those in this report, but 
we certainly agree that in the presence of high-risk factors 
definitive surgery should be delayed. 

On talking with patients postoperatively, I have been impressed 
with the unreltability of the history taken preoperatively when the 
patient is experiencing severe pain. Under these conditions the 
preoperative history can be quite misleading regarding chronicity 
and a positive past history. 

These investigators have mentioned the use of various drugs as 
perhaps the cause for their increased number of acute perfora- 
tions. It was ny impression that the various drugs mentioned 
were more related to causing gastric ulcers than duodenal ulcers. 
There were on y ‘our gastric ulcers in this series. I wonder if they 
care to comment on this point. 

Dr Sirinek and co-workers have referred to the high proportion 
of patients with perforated ulcers (39%) in their series requiring 
surgery in viev of the decreasing numbers of ulcer patients being 
treated either ‘or bleeding or for intractability. I suspect that the 
number of patients with duodenal ulcer really has decreased since 
the 1950s, but I suggest that the pool of ulcers from which their 
perforated ulcers came during the 1970s has not changed too much. 
The apparent decrease in the bleeding and intractable ulcers 
during this d»cade has come because of our more accurate 
diagnosis amor g the bleeding and intractable cases. In contrast to 
improvement in the accuracy of these two groups with the 
availability of modern endoscopes, accurate diagnosis of perfora- 
tion by laparotomy has been with us a long time. Thus, one sees 
less change in the number of patients with perforation. 

I would like to ask these investigators if their low reoperation 
rate (12%) afte- simple closure is in any way related to cimetidine 
administration. and do they expect the rate of reoperation to 
rise? 

Dav B. HimsHaw, MD, Loma Linda, Calif: Not all perforated 
duodenal ulcers are suitable for a simple closure. Occasionally, one 
encounters a perforation that has virtually destroyed the first part 
of the duodentm and any "simple closure" will result either in 
pyloric obstruction or make reperforation likely in the immediate 
postoperative period. Such cases usually require a Billroth's II 
gastric resection for control. 

Also, patients seen late after perforations that appear to have 
sealed off without continuing peritoneal contamination (no leaks 
on diatrizoate meglumine [Gastrografin] study) are best treated, 
in our experien-e, by suction, antibiotics, appropriative measures, 
and carefu! observation. 

Our trea: mert preference for perforated duodenal ulcers except 
for these restrictions is truncal vagotomy with Heineke-Mikulicz 
pyloroplasty, wnich provides a very satisfactory anatomic closure 
and is a definitive procedure as well. We have used this operation 
in more than 250 perforations, with a 1.5% mortality rate. It has 
been applicable te more than 90% of our duodenal ulcer perfora- 
tions. 

CLAUDE H. ORGAN, MD, Omaha: Acute duodenal ulcer perfora- 
tion remains a serious complication of peptic ulcer disease. 
Although suture plication is a lifesaving procedure, it is not clear 
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whether or not this is an isolated event in the natura! history of 
duodenal ulcer disease. 

We undertook a similar retrospective 25-year study at our 
institution to delineate the natural history of the perforated ulcer 
treated by suture plication; we wanted to determine if parameters 
existed that would be helpful in selecting the appropriate method 
of management at the time of acute perforation. 

Of 174 patients with perforated duodenal ulcer encountered 
between 1948 and 1973, 70% were treated with suture plication and 
30% underwent a definitive procedure. 

There were 13 deaths in the overall series, constituting a 
mortality of 7.4%. All deaths were in patients over the age of 66 
years, and all deaths occurred prior to 1965. 

Of the 122 patients who underwent suture plication, 26 died of 
unrelated causes, 20 were lost to follow-up, and five died of ulcer 
complications. Of the 71 living patients, 39 underwent another 
operation for ulcer disease, 34 having definitive surgical proce- 
dures and five having a second suture plication for reperfora- 
tion. 

Of the 32 patients who did not undergo operation, 17 were 
asymptomatic and 15 were symptomatic. The symptomatic catego- 
ry included those patients who had two or more hospitalizations 
for the medical management of ulcer disease and/or who had 
active duodenal ulcer disease on radiologic examination. 

Therefore, of the 122 patients treated by suture plication, 48% 
were either symptomatic, required reoperation, or died of ulcer 
disease. 

We are of the same opinion as Dr Sirinek and his group that the 
age, existence of prior symptoms, duration of the perforation, 
extent of peritoneal contamination, experience and skill of the 
surgeon, and cardiopulmonary status of the patient are important 
factors to be considered in making a decision as to whether or not 
to employ definitive surgery at the time of perforation. 

LEONARD Rosorr, MD, Los Angeles: Much that I was about to 
say has been said by the previous discussants. Many questions 
come to mind, such as whether or not self-sealing of the perfora- 
tion preoperatively was ascertained by the use of diatrizoate 
meglumine or Hypaque x-ray studies, the use of nonoperative 
treatment, and others. However, I am especially concerned with 
inferences that may be drawn from this presentation that simple 
closure should be used routinely for the control of all acute 
perforation of duodenal ulcers. 

A number of years ago, my venerated mentor, Dr C. J. Berne, a 
member of this association, had me embark on a study with him of 
peptic ulcers with acute perforation at the Los Angeles County 
Hospital. Over 400 patients were studied and our findings summa- 
rized in a chapter in Nyhus and Westell’s Surgery of the Stomach 
and Duodenum. One of our findings was the danger of the Graham 
closure for large perforations of chronic ulcers and for perfora- 
tions present for 24 hours or more prior to admission. A significant 
number of such closures broke down in the immediate postopera- 
tive period, contributing to the high mortality in such cases. In 
many of such patients it was found to be safer to achieve operative 
control of the perforation by using a Heineke-Mikulicz type of 
pyloroplasty incision, modified to excise the perforated ulcer. This 
takes very little additional time, and sutures are placed in 
“healthier” tissues, effectively reducing the number of reperfora- 
tions postoperatively. 

Additionally, if the ulcer is chronic and conditions are permis- 
sive, it takes an experienced surgeon only ten to 15 minutes longer 
to do a truncal vagotomy, which is ulcer curative in the vast 
majority of patients and especially applicable in such emergency 
operations. 

I wish to ask the authors (1) what other surgical procedures they 
utilized in the operative management of these patients, (2) how 
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many of their simple closures broke down postoperatively, and (3) 
how frequently this was found at postmortem examinations of 
those who died. 

HaROLD B. HALEY, MD, Houston: The high quality of the paper 
with its clear presentation of the diagnostie problem in the 
asymptomatic elderly patient, high incidence of diagnostic error, 
and the long delay and high mortality deserve the emphasis given. 
The surgeon doesn't see these patients first—the primary care 
physician and the internist see them first. The material in this 
report should be presented to first-line physicians. 

DR Aust: You might imagine that the reason we researched this 
series was to see if we should be more aggressive in our treatment 
of perforated duodenal ulcer. 

We were somewhat surprised to find that the results were so 
much poorer in the patient who was asymptomatic before the time 
of his perforation. This may be reflected in the difficulty in 
diagnosis, but it also puts the burden of proof on the surgeon who 
wants to do a very definitive procedure in the patient who has not 
had prior symptoms, because one substitutes a new disease, that of 
the definitive procedure, in a patient who had no symptoms prior 
to his perforation. If he wasn't sick beforehand, there is no point in 
giving him a new disease afterwards. 

I want to address Dr George Jordan's comments and congratu- 
late him on their results. They have been enthusiastic regarding 
definitive surgery, but I still note that over a third of their 
patients had simple closures. There must have been some selective 
process regarding which patients were suitable for definitive ulcer 
surgery. Perhaps their patient population is different than ours, 
but there is no doubt that they are using more liberal indications 
for definitive surgery than we have. 

Dr Paul Jordan asked the question about the preoperative 
history, and we have had the same difficulty that everybody else 
does in the patient who comes into a county hospital environment, 


596 Arch Surg—Vol 116, May 1981 


namely, obtaining an accurate history. The high incidence of use 
of alcohol and other drugs often precludes accurate history as well 
as stimulating gastric secretion to induce ulcer. Even though 
alcohol and aspirin are more closely associated with gastric ulcer, 
the former certainly stimulates gastric acid production. 

The low reoperation rate of 12% is more dependent on the 
difficulty we have in getting our patients to come back to visit us 
than our desire to reexamine the patients to note their symptoms 
and evaluate their conditions with regard to definitive surgery. 

I agree with Dr Hinshaw. There are some times when the nature 
of the perforation is such that the only thing that you can do is 
definitive surgery, but I would also anticipate that the morbidity 
and mortality in such patients is much higher than in the usual 
perforation. 

Patients who came in late and who had perforations that were 
no longer leaking were not included in this series since they were 
treated nonoperatively with intravenous fluids, antibioties, and 
nasogastric suction. 

I enjoyed Dr Organ's presentation. I think it pretty much 
confirms our own impressions about the nature of this disease 
process and what we should do about it. 

I am always pleased when Dr Rosoff gets up to discuss a paper 
because he does it in such a thoughtful and intelligent manner that 
it is always hard to argue with him. 

I think that it may be a play on words to say that one favors 
closure over Graham patch. I don't believe we need to recapitulate 
history since the Graham closure was designed to avoid the 
problems our surgical forefathers had with primary closure. One 
should decide at the time of surgery what is technically feasible 
and whether a patch closure is indicated or whether a definitive 
resection and/or vagotomy can be safely carried out. 

We have had no reperforations in this group of perforations that 
were closed by the Graham method. 
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Cimetidine vs Antacid in 


Prophylaxis for Stress Ulceration 


John A. Weigelt, MD; Christina M. Aurbakken, RN; Bruce L. Gewertz, MD; William H. Snyder III, MD 


è Seventy-seven critically ill patients were prospectively ran- 
domized into four groups to compare antacids and various doses 
of cimetidine in the neutralization of gastric acid for preventing 
complications of stress ulcers. Gastric pH was monitored hourly, 
basing the efficacy of neutralization on preselected pH values for 
each study group. Cimetidine provided adequate neutralization 
in 14 (23%) of 61 patients. Gastric acid in all 16 patients treated 
with antacids was adequately neutralized. Stress bleeding 
occurred in three (5%) patients treated with cimetidine and in no 
patient treated with antacids. Reversible thrombocytopenia 
developed in six (26%) of 23 patients treated with 2,400 mg/day 
of cimetidine. Hourly monitoring of gastric pH is a mandatory 
component in the prevention of stress bleeding. Antacid is the 
preferred agent for gastric acid neutralization because it is more 
effective, safer, and less expensive. 

(Arch Surg 1981;116:597-601) 


he stress ulcer syndrome in critically ill patients is 

effectively controlled by antacids.'* Prophylaxis cor- 
relates with control of gastric acidity. The success of 
cimetidine in treating acid-peptic disease has led to its 
empiric use for stress ulceration prophylaxis. This prospec- 
tive randomized trial was designed to evaluate the efficacy 
of cimetidine in controlling gastric acidity in critically ill 
patients. 


PATIENTS AND METHODS 


Patients were chosen by the following criteria: (1) admission to 
the surgical intensive care unit at Parkland Memorial Hospital, 
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Dallas; (2) presence of a nasogastric or gastrostomy tube; and (3) 
definition of illness severity by a therapeutic intervention scoring 
system (TISS) classification of II or greater.' Criteria used to 
exclude patients from the study were as follows: (1) active peptie 
ulcer disease; (2) previous operative procedure designed to alter 
gastric acid secretion; (3) compromised renal function; and (4) 
institution of stress ulcer prophylaxis prior to notification of 
investigators. Patients entering the study were rancomized by 
hospital unit number into one of four groups: (1) those receiving 
antacids; (2) those receiving cimetidine, 300 mg intravenously (IV) 
every six hours; (3) those receiving cimetidine, 300 mg IV every 
four hours; and (4) those receiving cimetidine, 400 mg IV every 
four hours. 

Gastric pH monitoring was standard in all patients. Nasogastric 
sump tubes were maintained on continuous suction and gastrosto- 
my tubes were placed to drain by gravity. Tubes were irrigated 
hourly with normal saline (pH, 5.5) and aspirated dry. This 
aspirate was discarded. A second aspiration without irrigation was 
obtained and checked with pH paper. 

Maintenance of a preselected gastric pH was the treatment goal 
in every group. The antacid group received a combination of 
aluminum hydroxide and magnesium hydroxide (Maalox) to main- 
tain a gastric pH of 6.0. The initial dose of antacid was 30 mL. This 
dose was increased in 30-mL increments if gastric pH was not 
controlled. Nasogastric tubes were not clamped after antacid 
administration, because neutralization occurs immediately. In the 
group of patients treated with cimetidine, the acceptable post- 
treatment pH level was greater than 4.5 for patients receiving 300 
mg every six hours and greater than 3.5 for those receiving either 
300 mg or 400 mg every four hours. Patients receiving cimetidine 
and failing to maintain acceptable pH levels were given antacids 
to control gastric acidity. 

The choices of gastric pH values were arbitrary but based on the 
following considerations: (1) the current accepted mode of therapy 
should have the most stringent criterion (pH, 6.0); (2) deta suggest 
that control of gastric pH to a pH of 3.5 is adequate to prevent 
stress bleeding’; and (3) frequent failures occurring with the low 
cimetidine dose prompt a more liberal criterion for the larger 
dose. 
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Suecessful therapy was defined as control of gastric pH at the 
preselected levels. A treatment failure was defined as a gastric pH 
lower than the selected criteria after a minimum of two doses of 
cimetidine. All patients were followed up until death, discharge 
from the intensive care unit, or institution of enteral feedings. 

Patients were observed for treatment complications, which 
included upper gastrointestinal (GI) tract bleeding, altered renal 
function, and thrombocytopenia. Upper GI tract bleeding was 
defined as blood per nasogastric tube. Guaiac-positive nasogastric 
aspirate, unaccompanied by a fall in hematocrit value or obvious 
GI tract bleeding, was not considered clinically important. Serum 
creatinine level and creatinine clearance values were obtained 
before and during drug treatment. Thrombocytopenia was 
defined as platelet counts of less than 100,000/cu mm. 


RESULTS 


Eighty-five patients were selected for study between 
February 1979 and August 1979. In eight patients, care was 
found to violate the study design and they were excluded. 
The remaining 77 patients were divided among four 
groups (Table). Sixteen patients received antacids and 61 
received cimetidine; 19 received 300 mg every six hours, 19 
received 300 mg every four hours, and 23 received 400 mg 
every four hours. The average age of the patients was 40.5 
years and ranged from 16 to 88 years. 

Gastric acidity as defined by the aforementioned pH 
criteria was controlled in only 23% of the patients treated 
with eimetidine. The success of cimetidine in the various 
dosage schedules varied from 11% to 36%. In contrast, all 
patients treated with antacids had adequate pH control 
(Table). The differences between the success rates for the 
three dosages of cimetidine were not statistically signifi- 
cant. 

The pH control was achieved in the antacid group with 
an average dosage of 30 mL of antacid every two hours. 
This dosage ranged from 15 to 120 mL/hr. Only one patient 
required more than 60 mL/hr for pH control. Patients in 
the antacid group were treated an average of 8.5 days, with 
a range of one to 28 days. Patients treated with cimetidine 
were treated an average of 2.6 days, with a range of one to 
11 days. The duration of cimetidine treatment was similar 
in the three groups regardless of the efficacy of pH 
control. 

A modification of the TISS was used to grade the 
severity of illness for patient selection and group compar- 
ison. The average TISS class for all patients admitted to 
the Parkland surgical intensive care unit during this period 
was 3.4, and that of the selected patients was 3.1. The 
average TISS class for patients treated with antacids was 
3.0, whereas the average TISS classes for the cimetidine 
groups were 3.5 (300 mg every six hours), 3.0 (300 mg every 
four hours), and 3.0 (400 mg every four hours). 

Overall mortality was 28.5% (22 patients). One of 16 (6%) 
patients treated with antacids died. Twenty-one of 61 
(34%) patients receiving cimetidine died. Mortality was 
42%, 16%, and 43% among the three groups of patients 
treated with cimetidine. The difference in mortality 
between patients treated with antacids (6%) and patients 
treated with cimetidine (34%) is significant. This disparity 
in survival apparently represents more severe illness in 
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Stress Ulcer Prophylaxis Results 





No. of No. With 
Therapy Patients pH Controlled (96) 
Antacids 16 16 (100) 













Cimetidine 
300 mg every 6 hr 19 
300 mg every 4 hr 
400 mg every 4 hr 


2 (11) 





patients receiving cimetidine. Mortality was unrelated to 
age, incidence of hypotension, or diagnoses that were 
similar in antacid- and cimetidine-treated patients. No 
deaths resulted from stress ulceration or drug complica- 
tions. 

Upper GI tract bleeding developed in three patients 
(3.8%). All were receiving 300 mg of cimetidine every six 
hours and all exhibited cimetidine failure. Bleeding in one 
patient cleared with saline irrigation and did not require 
transfusion. Bleeding in one patient cleared but required a 
2-unit blood transfusion. The final patient had a compli- 
cated septic course that terminated in a disseminated 
coagulopathy with GI tract hemorrhage. 

No change in renal function was noted among patients 
receiving cimetidine. The average pretreatment serum 
creatinine level was 1.1 mg/dL, and 24-hour creatinine 
clearance was 81.9 mL/hr. The average values 72 hours 
after treatment were serum creatinine level, 1.0 mg/dL, 
and creatinine clearance, 91 mL/hr. 

Thrombocytopenia occurred in ten of 23 patients receiv- 
ing 400 mg of cimetidine every four hours. Four patients 
were considered to have thrombocytopenia secondary to 
massive transfusion or sepsis. The probable cause in the 
other six patients was cimetidine. In one of these patients, 
cimetidine therapy was stopped and restarted while plate- 
let counts were being monitored. The platelet count at the 
time cimetidine administration was stopped was 55,000/cu 
mm; this rose to 155,000/cu mm within 48 hours. One week 
later, cimetidine was again given when the patient’s 
platelet count was 175,000/cu mm. After 48 hours of 
cimetidine therapy, the platelet count had once again 
fallen to 51,000/cu mm. 


COMMENT 


Ulceration and bleeding are the most common GI mani- 
festations of stress. Superficial gastric erosions occur in 
most patients following severe physiologic stress. Subse- 
quent bleeding or perforation is affected by the severity 
and duration of stress and the efficacy of treatment of the 
basic disease. The incidence of clinical bleeding from stress 
ulcers in intensive care populations is 2% to 5%.° When 
surgical treatment is required for these patients, the 
results are discouraging. Operative mortality is 30% to 
40%.°" A routine and intensive program of prophylaxis is 
the best approach for managing conditions of patients at 
risk for the development of stress ulceration. 

The etiology and pathophysiology of gastroduodenal 
stress ulceration are not completely understood. Most 
authorities agree that the initial event is hypoperfusion 


Ulceration Prophylaxis—Weigelt et al 


and mucosal ischemia. Subsequent responses that may 
precipitate bleeding include hyperacidity, altered mucosal 
permeability, ineffective mucus, barrier, and bile reflux." 
Regardless of exact mechanism, control of gastric acidity 
results in a decreased incidence of stress bleeding in 
experimental and clinical studies. 

Stress ulcerations and their progression to symptomatic 
lesions correlate with the magnitude of physiologic insult. 
Stremple and eo-workers have demonstrated that gastric 
acid and pepsin secretion increase markedly following 
severe trauma. Lucas et al observed gastric mucosal 
changes in all 42 of their patients within 24 hours of severe 
trauma." Czaja et al reported endoscopic evidence of 
gastric mucosal lesions in 86% of patients with greater 
than 35% body surface burns." Shock and sepsis are also 
known to bear a direct relationship to the incidence of 
stress uleeration.** Inability adequately to control gastric 
pH is corsidered an indirect sign of occult sepsis." These 
considerations form a basis for selecting the population 
that requires vigorous prophylaxis. 

What cegree of neutralization is needed for protection? 
The practical importance of this question relates to an 
appropriate treatment goal defined by gastric pH. A pH of 
5.0 buffers 99.9% of gastric acid and essentially abolishes 
pepsin activity." At a pH of 7.0, 99.999% of gastric acid is 
neutralized, pepsin is still inactive, and the alkaline envi- 
ronment aids local coagulation." Still higher pH levels have 
not, to our knowledge, been clinically evaluated, although 
at a pH cf 7.5 pepsin is irreversibly denatured." 

Gastric pH is the criterion used to assess gastric acid 
control. As noted, the degree of neutralization required is 
not clear, and pH levels used range from 3.5 to 7.0. ^*^ A 
pH of 3.5 decreases the incidence of stress ulceration in 
restrained rats.^ In clinical studies, detectable gastric 
bleeding is decreased at pH levels of 3.5 or 4.0, although 
gastric neutralization to a pH of 5.0 is suggested as the 
goal of antacid therapy." 

Adequate control of gastric pH in critically ill patients is 
commonly achieved with antacids. Antacid prophylaxis 
decreases the incidence of upper GI tract bleeding from 
24% to 4%.2 The selection of pH criteria in this study was 
intentionally stringent (pH, 6.0) in the antacid group. The 
criteria selected for the cimetidine groups were based on 
the lower limits of safe neutralization (pH, 3.5) and on the 
realization that pH levels of 5 or 6 were not obtainable with 
cimetidine. 7 

Recent experimental and clinical studies suggest that 
cimetidine reduces the incidence of stress bleeding and is 
equal to antacid treatment.™®-' Strauss et al reported that 
cimetidine was suceessful in preventing stress erosions in 
restrained rats.” Cimetidine failed to raise pH to greater 
than 4.5 in any animal. Herrmann and Kaminski reported 
that eimetidine was better than antacid in maintaining a 
more basic gastric pH in 12 intensive care patients." 
McElwee et al'* and Levine and associates?*^* believe that, 
in addition to pH control, cimetidine may preserve gastric 
blood flow during hypotension and maintain gastric muco- 
sal barriers to acid back diffusion. In contrast, when 
Martin et al used a pH of 4.0 as a treatment goal, 
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cimetidine controlled gastric pH in only 72% of 39 patients. 
Five patients never achieved a pH value greater than 4.'* 

Priebe and associates compared 38 patients treated with 
cimetidine with 37 patients treated with antacid.'’ Gastric 
pH was titrated to 3.5. Gastrointestinal bleeding, as 
defined by guaiac-positive nasogastric aspirate, occurred 
in 18% of cimetidine-treated patients and in no antacid- 
treated patients. Eight patients were given 400 mg every 
four hours, and seven failed to maintain a gastric pH above 
3.5. Stothert et al reported similar findings in 65 patients 
receiving cimetidine.* A dosage of 1,200 mg/day was 
successful in maintaining gastric pH at 4.0 in only 47%. At 
a daily dosage of 2,400 mg, the success rate was 74%. Most 
importantly, the condition of 26% of the patients was not 
controlled by any dosage of cimetidine. 

Successful neutralization of gastric acidity was accom- 
plished by cimetidine in only 14 (23%) of our 61 patients. A 
pH criterion of 4.5 was used for 19 patients treated with 
cimetidine and only two had successful pH control. Liber- 
alization of the pH goal to 3.5 resulted in success in 14 (30%) 
of 42 patients. Our lesser success with cimetidine compared 
with that in other reports may be explained by the 
magnitude of illness between patient populations. Mortali- 
ty is the only figure available to compare our cimetidine- 
treated patients with those in other clinical trials. The 
overall mortality in our patients (28%) was twice that of the 
patients of Stothert et al (15%).'* Our cimetidine-treated 
patients had a 34% mortality, whereas the patients of 
Stothert et al had a 9.2% mortality. There is, to our 
knowledge, no available evidence to suggest that cimetid- 
ine has a detrimental effect on patient survival, but this 
cannot be excluded from our data. 

Two additional considerations in the choice of a prophy- 
lactic agent are safety and cost. Complications related to 
antacid use are minor. They include diarrhea and alkalosis. 
Clinically important diarrhea is reported in 6% to 10% of 
patients but can be generally managed by switching to a 
more constipating antacid."' Alkalosis is a theoretical 
complication that is hard to document. Most critically ill 
patients have multiple causes of acid-base disturbances, 
the least of which is antacid absorption. Using centinuous 
drainage or suction of gastric tubes, little antacid should 
enter the small intestine, and neither of these complica- 
tions is likely to be troublesome. 

Complications related to cimetidine are of greater con- 
cern, and particular attention was given to possible renal 
and hemopoietic effects. Serum creatinine level and creat- 
inine clearance were monitored in our patients receiving 
cimetidine and no deterioration could be documented. 
Granulocytopenia has been reported to occur secondary to 
cimetidine therapy, but thrombocytopenia has not been 
considered a major risk." 

A recent case report concerns a patient receiving oral 
cimetidine who demonstrated a fall in platelet level from 
176,000 to 24,000/cu mm.** The drug therapy was stopped 
and the platelet count returned to normal. No rechallenge 
with cimetidine was offered. Six of our patients were 
believed to have thrombocytopenia on no other basis than 
cimetidine. The fact that one patient who was rechallenged 
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with cimetidine had a recurrence of thrombocytopenia 
supports a cause-and-effect relationship. Until this issue is 
clarified, platelet counts should be monitored in critically ill 
patients receiving cimetidine, and its use should be avoided 
in thrombocytopenic patients. 

The average antacid dosage to maintain a gastric pH of 
6.0 was 30 mL every two hours. This amounts to a daily cost 
of $7.44. The cost of cimetidine for 24 hours ranges from 
$14 to $32 depending on the total dose. Gastric pH moni- 
toring is necessary for both regimens, so personnel costs 
are essentially the same. 


CURRENT RECOMMENDATIONS 


The mainstay of prophylaxis of stress bleeding is hourly 
gastric pH monitoring in all critically ill patients. The 


double aspiration technique as previously described is used. 
A gastric pH of 5.0 is an effective and attainable goal. 
Thirty milliliters is an appropriate initial dose, and incre- 
mental increases are dictated by subsequent pH measure- 
ments. The antacid is instilled in the tube and flushed with 
saline. The tube is immediately returned to suction. Cime- 
tidine is not used because of its relative ineffectiveness, 
possible complications, and cost. The role of combined 
therapy for patients requiring large doses has not been 
defined. 


Nonproprietary Name and Trademark of Drug 


Cimetidine— Tagamet. 
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Discussion 


JAMES CARRICO, MD, Seattle: What we have been shown is that 
antacids are superior to cimetidine in maintaining gastric pH in 
critically ill patients. This is in agreement with several studies, 
including one from our institution that was conducted under the 
leadership of Dr David Simonowitz. 

The implication that antacids are superior in controlling the 
complications of stress ulceration is not one that everyone would 
agree with. Pruitt and his group, for instance, have shown, using 
endoscopy, that despite the fact that the pH may not be as well 
controlled with cimetidine, the incidence of ulceration in their 
group was equal with antacids and cimetidine; as a matter of fact, 
the mucosa by endoscopic examination looked better in the group 
receiving cimetidine at ten days. So the real question that we need 
to answer is this: Are antacids superior in controlling the compli- 
cations, particularly the bleeding, from superficial mucosal ulcer- 
ation? 
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In the data we saw that in three people in the group receiving 
cimetidine, GI tract bleeding developed. That would appear to be 
an increased incidence of complications, and if that is true, that 
would be very important. 

I noted that the mortality in the group receiving cimetidine was 
higher; I wonder if the difference was due to cimetidine, or if 
these patients were merely sicker and therefore had a higher 
bleeding rate? 

The selection of the dosage schedule and the control of the pH is 
interesting, but I would like to specifically point out that the 
half-life of cimetidine in these critically ill patients, at least as 
measured by Dr Simonowitz in our institution, is about 2% hours, 
so it is conceivable that the schedule of 400 mg every four hours 
allowed a lack of control between doses that might have been 
avoided had a continuous infusion or more frequent doses been 
used. 
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Last, I wonder if there was a relationship between lack of pH 
control and sepsis in the patients studied. 

FRANK G. Moony, MD, Salt Lake City: There is a discrepancy 
between the various studies on the role of cimetidine and antacids 
in terms of controlling stress ulceration. Part of the problem can 
be resolved in the laboratory. You must keep in mind that when 
you use antacids, you are only controlling the bulk pH, that is, the 
pH within the lumen of the stomach. The pH where the lesion 
occurs, the surface epithelial cell, may be low enough so that the 
erosions occur. 

Cimetidine decreases acid secretion effectively in the majority 
of patients who have stress ulceration, but there are some who 
continue te have fairly large acid outputs. If you lower the acid 
secretory rate by low-dose cimetidine and use antacids, you may 
have the best situation. 

There is some evidence in experimental models that cimetidine 
is cytoprotective beyond its effect on the acid secretion from the 
parietal cells. This is another reason for using cimetidine to 
prevent the erosion. 

This study clearly shows that effective intraluminal pH control 
will decrease the complications from the erosion that almost 
uniformly occurs in patients who are critically ill. 

Dr SNYDER: Our goal in this study was only to define the 
efficacy of gastric pH control achieved with cimetidine in acutely 
ill patients. We considered including endoscopic evaluation but 
decided that this would not contribute to answering our question 
about pH eontrol. The practical question that we attempted to 
answer with this study was, Does cimetidine reliably maintain 
gastric pH in the range shown to effectively prevent stress 
ulceration in acutely ill patients? Our conclusion is that cimetidine 
is frequently inadequate in these patients and that, regardless of 
the medication used, pH monitoring is absolutely essential to 
ensure adequate pH control. Gastric pH monitoring should be 
routine whether one uses cimetidine or antacids, or a combina- 
tion. 

We did net attempt to evaluate the presence or absence of stress 
ulceration, only the efficacy of pH control. Upper GI tract bleeding 
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occurred in three of the patients receiving 300 mg of cimetidine 
every six hours and in no patient treated with antacids. This 
difference was statistically significant, but we did not believe we 
could focus on it since we had not endoscopically documented the 
status of the gastric mucosa in all patients. 

The mortality was significantly different between the patients 
treated with cimetidine and those treated with antacids. We do 
not have an explanation for this difference but suspect it was 
related to severity of illness. We attempted to avoid a discrepancy 
in the severity of illness between the groups by using the TISS 
classification as part of the criteria for including patients in the 
study. As it turned out, we apparently did not avoid this difference 
and do not have a better explanation for the difference in 
mortality. It was not due to the GI tract bleeding and was not, as 
far as we can discern, related to complications of the drug itself. I 
am not sure that this difference is particularly pertinent, as the 
conclusion that cimetidine is frequently inadequate for pH control 
does not depend on the presence of a matched control group. 

We did not tabulate the incidence of sepsis in these patients. 
This would have been simple to do but did not relate to our initial 
goal. Several investigators have suggested that cimetidme failure 
may be an indicator of the presence of sepsis, and this may well be 
true. The diagnosis of sepsis or the reason for cimetidime failure 
were not really considered in the design of our study. 

I appreciate Dr Moody’s comments about the physiology of this 
problem and the consideration that cimetidine may aflect stress 
uleer prophylaxis in some manner other than pH control. This 
suggestion has been supported by studies in experimental animals 
as well as clinical trials. Our relatively simple study cannot shed 
any light on this consideration as we did not document the 
morphology of the gastric mucosa in our patients. The next step 
for us would be to relate pH control with mucosal morphology in 
cimetidine-treated patients, as other investigators have done. 

Our single, and hopefully practical, conclusion is that gastric pH 
monitoring should be a routine part of the "vital sign" monitoring 
in eritieally ill patients regardless of the type of stress ulcer 
prophylaxis that is used. 
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Gastric (Reservoir) Reduction 


for Morbid Obesity 


Lawrence H. Wilkinson, MD, Ole A. Peloso, MD 


e Since 1976, in 100 morbidly obese patients, the lesser 
curvature of the stomach has been inverted by performing a 
Nissen's fundoplication followed by gastric wrapping. All but one 
are losing weight satisfactorily and have early satiety. There was 
one postoperative death from pulmonary embolus. No harmful 
metabolic or physiologic changes have been detected. This 
procedure corrects or prevents esophageal reflux and enables 
the patient to control morbid obesity. 

(Arch Surg 1981;116:602-605) 


D 1957, Payne et al' used jejunoileal bypass in an attempt 

to correct morbid obesity. In 1966, Mason? began 
performing gastric bypass for the correction of morbid 
obesity, believing that the complications of small-bowel 
bypass justified searching for a different solution to the 
problem. These procedures have proven more effective 
than psychiatrie or dietary regimens in achieving substan- 
tial and lasting weight reduction for morbidly obese 
patients, but at the price of frequent and serious physio- 
logie and metabolic derangements. For these reasons, in 
1974, this study was begun to develop a more physiologic 
operation that would reduce caloric intake without altering 
the continuity of the gastrointestinal (GI) tract. The 
objective at the outset was to reduce the reservoir capacity 
of the stomach and thereby achieve early satiety. 


ANIMAL EXPERIMENTS 


In 1974, four mongrel dogs were subjected to inversion of the 
greater curvature of the stomach from cardia to pylorus over a No. 
40 bougie. Postoperatively, these animals could eat only small 
amounts without vomiting and all lost weight. Four months after 
surgery, they were observed to be eating progressively larger 
meals and all soon regained normal weight. Gastrointestinal tract 
roentgenograms revealed that the stomach had regained its 
normal size and shape. The same four animals were again operated 
on. The gastric reservoir was again reduced by inverting the 
greater curvature exactly as before. This time, however, the 
inverted stomach was wrapped with a polypropylene mesh, in the 
hope that this would prevent the dilation that had produced late 
failure of the technique earlier. Again these animals lost weight, 
but now the weight loss was maintained over a long period. 
Gastrointestinal tract roentgenograms showed that gastric reduc- 
tion had been maintained. 

Various degrees of gastric wrapping were then studied in 
additional dogs. A narrow band of polypropylene mesh was applied 
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about the stomach at the junction of the upper and middle thirds 
with a 42 F bougie in the lumen. This failed to maintain weight 
reduction, and the small upper pouch was observed to be notably 
dilated. Wrapping the entire stomach with extension of the wrap 
down over the pylorus resulted in severe emaciation in two 
months, which was corrected by removing only the pyloric portion 
of the wrap. These studies all pointed to the conclusion that 
complete wrapping of the inverted stomach from cardia to pylorus 
but not including the pylorus was the most effective and perma- 
nent method of producing controlled weight loss. 


CLINICAL EXPERIENCE 


Gastric inversion and wrapping was first performed clinically in 
June 1976. Since that time, 100 patients have undergone the 
procedure, and this experience is the basis of this report. All 
patients considered for operation fell within the accepted defini- 
tion of morbid obesity in that they were 45 kg or more over normal 
weight or were twice normal weight in relation to height, and in 
that all previous efforts to reduce weight had failed. 

In the first two patients, the greater curvature was inverted as 
in the dog experiments, followed by wrapping with a polypropyl- 
ene mesh. The third patient had esophageal reflux as well as 
morbid obesity. Correction of the reflux was considered impera- 
tive, so at operation a Nissen’s fundoplication was performed, and 
the lesser-curvature inversion was continued down to the prepy- 
loric area followed by the polypropylene wrap. This technique was 
so satisfactory that all subsequent operations have involved 
inverting the lesser rather than the greater curvature. At present 
the fundoplication is performed, but experience has shown it is not 
necessary to invert the lesser curvature below the left gastric 
artery before applying the wrap. 

Two patients requested, and underwent, the lesser-curvature 
procedure alone without gastric wrapping when it was explained 
to them that we had not proven wrapping to be necessary in 
humans. Both failed to achieve satisfactory weight loss, and 
radiologie studies four to six months later showed the initially 
reduced gastrie reservoir to have enlarged. This experience con- 
firmed the finding in animals that wrapping is necessary to 
maintain reservoir reduction. 


CURRENT TECHNIQUE 


Preoperatively and every six hours postoperatively for 48 hours, 
2 g of cephalosporin is given intravenously. Following induction of 
anesthesia, the patient is placed in 20? Trendelenburg's position 
for 30 s. This is repeated every 30 minutes during the procedure, 
and in the recovery room to empty leg veins, hoping thereby to 
reduce the incidence of thrombophlebitis.’ 

The abdomen is entered through a midline incision from xiphoid 
to umbilicus. The abdomen is carefully explored. The gastrocolic 
omentum is divided, leaving the right-sided gastroepiploic vessels 
attached to the stomach. As little fat as possible is left on the 
stomach. 

At this point a self-retaining retractor is inserted, and the 
operating table is placed in reverse Trendelenburg's position with 
the head elevated 20? so that the intestines will fall away from the 
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diaphragm. These two maneuvers greatly aid exposure. 

The anesthetist then inserts a gastric tube transorally into the 
stomach and it is positioned with its tip 4 to 5 em beyond the 
esophagogastric junction. The short gastric vessels are divided 
between metal clips for hemostasis. Metal clips on the gastrie side 
are replaced with ligatures, since enclosing these inside the wrap 
may lead to gastric perforation. The gastrohepatic omentum is 
divided, and the esophagus with the right vagus nerve is carefully 
mobilized. 

The fat pad at His’s angle is excised. Inversion of the lesser 
curvature of the stomach is begun by performing a “floppy” 
Nissen’s fundoplication. It is important to mark the exact points 
on the front and back of the fundus that should be approximated 
when the fundus is brought around the esophagus. Two to four 
interrupted sutures of 000 polypropylene on intestinal needles are 
used to perform the Nissen's fundoplication, which extends down 
to the left gastric artery. Experience has shown it is not necessary 
to invert the lesser curvature below the level of the left gastric 
artery before snugly applying the wrap. 

The gastric wrap is now performed using either Teflon, Dacron, 
or polypropylene mesh. The first 57 patients were operated on 
using a 22 x 35-em rectangular section of mesh, which was 
wrapped around the stomach in a tailoring fashion. This was a 
difficult technique. Also the weight loss was not quite as good in 
these patients (between 24 and 52 months) (Fig 1) as it was after 
the preformed wrap was used. Currently, the same sized section of 
mesh is used to construct preoperatively a wrap that conforms to 
the shape of the stomach after completion of the fundoplication. A 
clay model ef the redueed stomach was molded. The circumference 
of the esophagus, which contains the 36 F bougie, is a fairly 
constant size in all patients, being approximately 8 em. As the 
inverted stomach is approached, the circumference abruptly 
changes to approximately twice this size, varying between 14 and 
18 em in cireumference. The solution to smooth wrapping of this 
esophagogastrie junction was finally resolved after much effort by 
a suggestion by Lanette Wilkinson, MA, of inserting a yoke 
between the esophageal collar and the body of the wrap (Fig 2 
and 3). 

After sutaring the collar to the yoke and then the yoke to the 
body of the wrap, the edges of the darts are overlapped 5 mm and 
sutured in place with eontinuous 000 polypropylene sutures. Fre- 
quent chain stitch knots‘ are used to avoid wrinkling. The short 
darts are along the lesser curvature of the anterior layer of the 
wrap. The point midway between the apex of the darts rests along 
the greater curvature of the stomach when the wrap is applied. 
The excess of the posterior leaf of the wrap is excised if 
redundant. 

The wrap is sutured loosely around the esophagus and inverted 
upper stomach. From the level of the left-sided gastric artery to 
the prepyloric region, the stomach is wrapped snugly without a 
bougie in the lumen. A variable amount of fat about Laterjet's 
nerves and the gastric vessels is unavoidably included inside the 
wrap, but this fat will atrophy in a short time. The gastrocolie 
omentum is then placed between the wrapped stomach and the left 
lobe of the Ever. 

Associated procedures such as cholecystectomy or take-down of 
jejunoileal bypass are always performed after completion of the 
gastric reduction to minimize the chance of infection. After 
thorough irrigation, the abdomen is closed using through-and- 
through retention sutures. 


RESULTS 


One hundred consecutive patients have had the following 
results. All but one have lost weight satisfactorily. At the 
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Fig 1.—Percentage of body weight lost in relation to number of 
months after surgery in 100 patients. More consistent weight loss 
has been achieved in most recent 50 cases, as techrique has 
improved. 


end of 12 months after operation, 90% of patients have lost 
35% or more of total body weight. Some have los: 50% of 
total body weight (Fig 1). Weight loss has varied between 
2.25 and 9 kg per month for the first six months; thereaf- 
ter, weight loss has continued but less rapidly as ideal 
weight is approached. Patients can defeat the purpose of 
the operation by the almost continuous ingestion of high- 
calorie liquids. Only one has done so. This patient's stomach 
was wrapped with the bougie traversing the entire stom- 
ach and adequate reservoir reduction was not achieved. 

No alteration of metabolic or physiologic function has 
been observed in any patient. All have early satiety; most 
report intense epigastric discomfort or vomiting from 
overeating. 

The vast majority are pleased with the outcome. Five 
patients were carefully studied on a clinical research unit 
before and at least six months after surgery (by David H. 
Law, MD, Albuquerque, NM) and no metabolic changes 
were found. Details of the metabolie studies will be 
reported separately. Three patients have undergcne full- 
term pregnancies without complications. 

The following operations were performed in conjunction 
with gastric reduction: cholecystectomy (one); umbilical 
hernia repair (ten); resection of lateral segment of the left 
lobe of the liver (one); hiatus hernia repair (six); tubal 
ligation (one); and takedown of jejunoileal bypass 
(three). 


COMPLICATIONS 


There was one death early in the series from a pulmo- 
nary embolus on the third postoperative day. No other 
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Fig 2.—Components of wrap, cut from one sheet of mesh. Collar is 
sutured to Lanette's yoke using continuous 000 polypropylene 
sutures uniting A to A'. 


Esophageal Collar 


evidence of thrombophlebitis or pulmonary embolus has 
been seen. In two patients, the stomach was perforated 
under the wrap, requiring removal of the wrap. One of 
these patients was taking steroids for the adrenogenital 
syndrome. There were no other infections. Six months or 
more postoperatively, three patients required splitting of 
the upper portion of the wrap with insertion of a gusset to 
treat partial esophageal obstruction. An esophageal motil- 
ity disturbanee was present in each of these patients. 
These problems occurred early in our experience while 
using the rectangular segment of mesh. Wound disruption 
or wound infections have not occurred. There was one 
incisional hernia that required repair. Splenectomy has not 
been necessary. 


COMMENT 


Tobacco and alcohol have become acceptable in our 
society, but people who suffer from morbid obesity are 
considered to have become overweight because of a lack of 
willpower. A number of psychiatrists have been consulted 
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Fig 3.—Preformed wrap. Left gastric artery, coronary vein, and 
right vagus nerve are accommodated by horizontal cut in poste- 
rior leaf three finger breadths below upper margin of body. 
Margins are snugly sutured around these structures. 


concerning the best solution for the problem of morbid 
obesity (Herbert Modlin, MC, written communication, 
October 1977). They contend that surgery offers the best 
long-term results. 

De Luise et al? recently suggested a cellular level abnor- 
mality, ie, reduced number and activity of sodium pump 
units, as a possible factor in the pathophysiology of obesity. 
These findings, if reproducible, may lead us to a better 
understanding of the cause of obesity, which at present is 
unknown. 

There has been an obvious trend away from jejunoileal 
bypass for treatment of morbid obesity because of the 
serious late metabolic complications, especially liver dam- 
age. Gastric bypass and gastrie stapling both aim at 
reduction of the reservoir capacity of the stomach as a 
means of producing weight loss. These approaches were 
considered by us but were discarded following our experi- 
ence with animals, in which small gastric pouches were 
observed to readily dilate. In the animal model, a small 
gastric reservoir could only be maintained by a nonabsorb- 
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able wrap. Our clinieal experience with gastric wrapping 
has minimized our early concern that insertion of this 
foreign material might lead to frequent infection, thus 
necessitating removal. 

One area of concern after gastric bypass has been the 
inability to radiologically study the distal four fifths of the 
stomach after the procedure. The same potential problem 
was expressed in postoperative stomach visualization after 


gastrie wrapping. Experienced radiologists have studied 
some of our patients and have concluded that some detail 
may be lost in the upper and middle stomach but that the 
antrum and prepyloric areas, where most cancers occur, 
tend to visualize well after this operation. 


Assistance and encouragement were offered early in this study by 
Eugene A. Castiglia, MD, and W. Sterling Edwards, MD, both of Albuquer- 
que. 
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Discussion 


KENNETH J. PRINTEN, MD, Iowa City: As the authors indicated, 
this is a ppoblem of major concern to the health of an increasing 
number of people in this country. It is interesting that there is no 
demonstrated metabolic change, or metabolic bankruptcy, in these 
patients. This is probably going to be true of all gastric operations 
for the control of morbid obesity, since really all we do is enforce a 
diet and make these people conform to normal dietary intake. 

I would think that there is more to this problem than simple 
overeating; there are some good data from Great Britain that 
would suggest this. Our group will be following this up in our own 
patients. 

I am concerned about the relatively high rate of complications 
the authors have reported, but this may change as their experience 
increases. The weight-loss curves may also change, so I would 
recommend caution in changing from any successful weight-loss 
procedure currently performed until a larger follow-up of this 
operation is available. 

How easy is it to reverse this operation? That has always been 
one of the prime considerations in gastric surgery or small-bowel 
surgery for morbid obesity. 

The other prime consideration in gastric procedures for treat- 
ment of morbid obesity has always been a small reservoir with a 
tight outlet. In the long-term follow-up, what does the upper GI 
tract look like? Does the distal area of the stomach that is not 
wrapped dilate and allow for more rapid emptying of the 
stomach? 

Max R. Gaspar, MD, Long Beach, Calif: Four years ago at this 
meeting when Dr Wilkinson presented his experimental work and 
his first two-cases in a discussion of Dr John Alden’s report, I was 
struek with the simplicity and the logic of his approach. Dr 
Wilkinson helped me to do two procedures in 1977, after which I 
offered the »rocedure selectively to a few patients. Recently, I 
have been coing this procedure only, and have now done the 
operation in 20 patients. I prefer to call it a tubular gastric 
plication, but the nurses call it a gastric wrap, so I suppose that is 
what it will e known as. 

I have modified Dr Wilkinson's procedure to make it more 
simple. I no longer use the Nissen's fundoplication, but rather 
wrap the fundus of the stomach about the esophagogastric junc- 
tion below the left gastric artery, watching out for the posterior 
gastric artery, which is found in up to 50% of cases. I have 
substitued Teflon mesh for his polypropylene mesh because it is 
easier to handle. 

In three cases I made the mesh into a 7.5 x 80-cm roller bandage 
and applied it as a spiral, much like wrapping an Ace bandage 
about the stomach. Because in one case this caused a complication, 
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I have returned to using a 15 x 40-cm sheet of mesh. The 
wrapping with the mesh is the most difficult part of the operation, 
and once a solution is found for this aspect of the procedure, it will 
be the operation of choice for morbid obesity. 

I have had four unfortunate infections requiring removal of the 
wrap, two early and two late. One of the early ones was caused by 
pinching of the posterior wall of the stomach between the folds of 
the spiral wrap with subsequent necrosis and perforation; that is 
why I have abandoned that procedure. 

The other early perforation was possibly caused by a nasogastric 
tube. I no longer use a nasogastric tube in the postoperative 
period. 

One late perforation at six months was due to a large metal clip 
retained on the stomach side of a short gastric vessel. Drs 
Wilkinson and Peloso take those off, and now I do too. The cause of 
the other perforation at six months is uncertain. There were no 
deaths. 

These patients have minimal postoperative discomfort, almost 
no vomiting, and early satiety after eating. The weight loss has 
been excellent. 

I believe the authors are on the right track. However, I fear 
there will be many unfortunate complications if too many people 
attempt to do this procedure without learning from them the great 
care and precision necessary to avoid complications. I predict that 
there will be numerous modifications of this operation until it is 
perfected, and then I think it might be the best surgical approach 
to morbid obesity. 

DR WILKINSON: As we pointed out, we are going in the direction 
of Dacron impregnated with silicone in an attempt to cause less 
reaction and also to make the removal, if necessary, quite easy. 
Anyone who has removed a breast prosthesis knows how simple 
this is because there is no tissue ingrowth. If the cover made of 
Dacron mesh impregnated with silicone continues to give good 
results, it will reduce the operating time to about two hours and 
make application relatively simple. 

As far as Dr Printen's question about the ease of reversal, I 
think what Dr Gaspar and I have said indicates that it can, with 
diffieulty, be achieved. It requires about an hour to remove the 
mesh cover and can be done without any substantial injury to the 
stomach. 

As far as the outlet is concerned, if the mesh does not cover the 
pylorus, no obstruction has been observed to occur. Teflon, Dacron, 
and polypropylene mesh have all been used to cover the stom- 
ach. 

I, too, do not use the nasogastric tube postoperatively because it 
really is not necessary. 
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Endoscopic Retrograde 


Cholangiopancreatography 


Its Use in the Evaluation of Nonjaundiced Patients 


With the Postcholecystectomy Syndrome 


Marc Cooperman, MD; John J. Ferrara, MD; Larry C. Carey, MD; F. B. Thomas, MD; Edward W. Martin, Jr, MD; John J. Fromkes, MD 


è Forty-two patients with the postcholecystectomy syndrome 
were studied by endoscopic retrograde cholangiopancreatogra- 
phy (ERCP). Both the biliary ductal system and pancreatic duct 
were well visualized in all patients. The ERCP was abnormal in 
22 patients (5296). Abnormal findings included choledocholithia- 
sis, papillary stenosis, pancreas divisum, pancreatic carcinoma, 
sclerosing cholangitis, incomplete cholecystectomy, and 
chronic pancreatitis. The results of one or more standard liver 
function tests and/or other noninvasive tests were abnormal in 
36 patients; however, none reliably predicted the presence or 
specific anatomical type of pancreaticobiliary tract disease. Our 
data indicate that ERCP is essential in the diagnosis and 
management of the postcholecystectomy syndrome. The high 
yield of abnormal findings amenable to surgical correction in 
patients with recurrent biliary tract symptoms following chole- 
cystectomy justifies the use of this procedure in all such 
patients. 

(Arch Surg 1981;116:606-609) 


(anten oe syndrome is the persistence or 
recurrence of symptoms following cholecystectomy. 
The disorder is characterized by upper abdominal pain, 
nausea, belching, and intolerance to certain foods. Rela- 
tively uncommon in patients operated on for calculous 
disease of the biliary tract, the postcholecystectomy syn- 
drome occurs in about 5% of patients.' The cause of 
recurrent symptoms is often obscure and, as a consequence, 
a plan of management is difficult to formulate. Laparoto- 
my performed because of symptoms alone frequently fails 
to identify the source of the problem." Endoscopic retro- 
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grade cholangiopancreatography (ERCP) has proved to be 
increasingly helpful in the diagnosis of disorders of the 
pancreas and biliary tract, and we undertook a study to 
determine the contribution of ERCP to the evaluation of 
nonjaundiced patients with the postcholecystectomy syn- 
drome. Jaundiced patients and those with documented 
attacks of acute pancreatitis or cholangitis were excluded 
from the study because they would be expected to have a 
high incidence of positive findings on ERCP. 


PATIENTS AND METHODS 


Between 1976 and 1979, 42 consecutive patients with the post- 
cholecystectomy syndrome underwent ERCP at The Ohio State 
University Hospitals, Columbus. There were 31 women and 11 
men, and their ages ranged from 25 to 86 years (mean, 51.3 years). 
None of the 42 patients included in the study was jaundiced. 
Symptoms recurred from one week to 45 years following cholecys- 
tectomy, with a mean interval of 5.5 years. Symptoms recurred 
earlier than one year after operation in 18 patients, after one to 
five years in 11 patients, and after more than five years in 13 
patients. All 42 patients had discomfort in the right upper 
quadrant or epigastric discomfort similar to the pain that they had 
experienced prior to cholecystectomy. Nausea was present in 25 
patients (60%) and vomiting in 22 patients (52%). One patient had 
recurrent episodes of fever. 

All 42 patients underwent successful ERCP with cannulation of 
both pancreatic and biliary ducts. Levels of alkaline phosphatase 
and SGOT were determined in all patients. Serum amylase level 
was measured in 41 patients, abdominal ultrasonography was 
performed in 33, intravenous (IV) cholangiography in 13, and the 
Nardi test in seven patients. The Nardi test consists of the 
administration of morphine sulfate and neostigmine methylsul- 
fate. The test result is considered positive if the patient's pain is 
reproduced and either serum amylase or lipase level increases by a 
factor of at least four.’ 


RESULTS 


The results of ERCP were normal in 20 patients (48%) 
and abnormal in 22 (52%) (Table 1). The most common 
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Table 1.—Endoscopic Retrograde 
Cholangiopancreatography Findings 


Patients 
M 
Finding No. 926 

Choledocholithiasis 8 36.0 
Papillary stenosis 6 27.0 
Pancreas divisum 3 14.0 
Pancreatic carcinoma 2 9.0 
Sclerosing cholangitis 1 4.5 
Partial chelecystectomy 1 4.5 
Chronic pancreatitis 1 4.5 


Table 2.—Results of Noninvasive Testing in 42 Patients 


Patients 
m o csl c 
% With 

Test No. Abnormal Results 
Alkaline phosphatase level 42 69 
SGOT level 42 50 
Abdominal ultrasonography 33 15 
Intravenous cholangiography 13 15 
Nardi test 7 86 


Table 3.—Results of Noninvasive Tests vs 
Endoscopic Retrograde Cholangiopancreatography (ERCP) 





Patients 
ero ——————— 
% With 
Noninvasive Test No. Abnormal ERCP 

Alkaline phosphatase level 

Elevated 29 59 

Normal 13 38 
SGOT level 

Elevated 21 62 

Normal 21 40 
Amylase ievel 

Elevated 7 57 

Normal 34 52 
Abdominal ultrasonography 

Abnormal 5 80 

Normal 28 50 
Intravenous cholangiography 

Abnormal 2 100 

Normal 11 73 
Nardi test 

Positive 6 50 

Negative 1 0 


abnormality was choledocholithiasis, which was present in 
eight patients (86%). Papillary stenosis, indicated by dila- 
tion of the bile dact and delayed emptying of the duct, was 
the next most common finding; it was present in six 
patients (27%). Three patients (14%) were shown to have 
pancreas divisum. Pancreas divisum results when the 
dorsal and ventral pancreatic elements fail to fuse in utero. 
As a result, the preponderance of pancreatic drainage 
occurs threugh Santorini’s duct via the accessory papilla. 
Pancreatic carcinoma, which was confirmed at subsequent 
laparotomy, was present in two patients (9%). Sclerosing 
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cholangitis, incomplete cholecystectomy, and chronic pan- 
creatitis were each demonstrated in one patient. 

Liver function test results were elevated in a high 
percentage of the 42 patients (Table 2). Alkaline phospha- 
tase level was elevated in 69% of patients and SGOT level 
was elevated in 50%. Serum amylase level was elevated in 
only 17%, and abdominal ultrasonography and IV cholan- 
giography each demonstrated abnormalities in only 15% of 
the patients. The Nardi test was performed in on y seven 
patients in this series; the results were abnormal in six 
(86%). 

Results of noninvasive testing correlated poorly with 
ERCP findings (Table 3). Abnormalities were feund on 
ERCP in only 59% of patients with elevated serum alkaline 
phosphatase level. Conversely, a normal alkaline phospha- 
tase level did not rule out the presence of pancreaticobilia- 
ry tract disease. The ERCP was abnormal in 38% of the 
patients who had normal serum alkaline phosphatase lev- 
els. Similarly, serum SGOT level elevations were not 
uniformly predictive of abnormal ERCP findings. The 
ERCP was abnormal in 62% of patients with elevated 
serum SGOT levels, but it was also abnormal in 40% of 
patients with normal serum SGOT levels. 

The ERCP demonstrated disease of either the pancreatic 
or biliary ductal system in 57% of patients with elevated 
serum amylase level and in 52% of patients with normal 
serum amylase level. The Nardi test was performed in too 
few patients (seven) for its usefulness to be realistically 
assessed. Of six patients with positive results on the Nardi 
test, ERCP was abnormal in only 50%. The one patient with 
a negative Nardi test result also had a normal ERCP. 

Noninvasive testing, however, does have some useful- 
ness in identifying patients in whom relatively conclusive 
or helpful evidence may be expected from ERCP. There 
were six patients in this series in whom all noninvasive test 
results were normal, and only one (17%) subsequently had 
an abnormal ERCP. Of the 36 patients in whom results of 
one or more noninvasive tests were abnormal, 58% were 
shown to have pancreatic or biliary tract disease on 
ERCP. 

Abdominal ultrasonography was helpful in those cases in 
which ERCP was abnormal. Of the five patients im whom 
the abdominal ultrasound examination was abnormal, four 
(80%) had pancreaticobiliary disease confirmed or ERCP. 
However, the absence of abnormal findings on ultrasound 
examination was not helpful. Of 28 patients with normal 
results on abdominal ultrasound examinations, abnormali- 
ties were found in 50% on ERCP. 

Intravenous cholangiography was similarly helpful when 
results were abnormal. Two patients had common duct 
stones demonstrated on IV cholangiogram that were con- 
firmed on ERCP. However, of 11 patients with normal 
studies, ERCP demonstrated clinically important biliary or 
pancreatic ductal abnormalities in 73%. 


COMMENT 


Patients with the postcholecystectomy syndrome pre- 
sent a difficult problem in diagnosis and management. 
Several etiologic factors have been implicated in the 
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persistence or recurrence of symptoms following cholecys- 
tectomy, including cystic duct remnant,‘ retained common 
duct stone, and psychosomatic disorders. Benign or ma- 
lignant disease of the pancreas may also produce identical 
symptoms. Preoperative identification of the cause of 
postcholecystectomy symptoms is invaluable in planning 
effective operative therapy. Laparotomy based on symp- 
toms alone may fail to identify the underlying disorder, 
even if the problem is surgically correctable. Cannulation 
of the bile duct for operative cholangiography in a patient 
who has previously undergone a cholecystectomy may be 
time consuming and difficult, as is intraoperative pancrea- 
tography to evaluate the pancreatic ductal system. Preop- 
erative visualization of the pancreatic and biliary ductal 
systems by ERCP will help to avoid unnecessary laparot- 
omies in patients who do not have a surgically correctable 
cause for their recurrent symptoms. In those who are 
operated on, ERCP will reduce the time and complexity of 
the surgical procedure by identifying the nature of correct- 
able disorders. 

Our data show that noninvasive testing is of relatively 
little help in identifying patients with disease of the 
pancreaticobiliary system that is amenable to surgical 
correction. Statistical analysis using the x? test showed 
that serum alkaline phosphatase, SGOT, and amylase levels 
were not helpful in identifying patients in whom an 
abnormality was demonstrated by ERCP. Abdominal 
ultrasonography was helpful when results were positive, 
with four of the five patients with abnormal ultrasound 
findings demonstrating a clinically important disorder on 
ERCP. However, ultrasound examination does not provide 
a sufficiently precise diagnosis to avoid the need for ERCP 
and in our experience yields a high incidence of false- 
negative findings. Fifty percent of the 28 patients with 
normal ultrasound examinations were found subsequently 
to have abnormal ERCPs. 

Intravenous cholangiography is often rewarding in the 
evaluation of patients with the postcholecystectomy syn- 
drome, according to McClenahan et al who reported that 
abnormalities of the common bile duct were demonstrated 
in 33% of 121 patients with recurrent symptoms following 
cholecystectomy. These included cystic duct remnants 
(16.5%), calculi (9.1%), and strictures (7.4%). When visuali- 
zation of the biliary ductal system is good and an abnor- 
mality is convincingly demonstrated, this technique is 
quite useful. In both patients in our series in whom IV 
cholangiography showed calculi, their presence was con- 
firmed subsequently by ERCP and at operation. However, 
IV cholangiography cannot be performed in the jaundiced 
patient, and in our experience it often fails to provide 
visualization of the biliary system in the nonjaundiced 
patient that is adequate to convincingly rule out ductal 
disease. Furthermore, IV cholangiography does not pro- 
vide any information about the pancreatic ductal system. 
Seventy-three percent of the 11 patients in our series with 
normal cholangiograms subsequently had abnormal 
ERCPs, which strongly suggests that a normal IV cholan- 
giogram should not terminate the investigation of these 
patients. 
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Although in our experience individual noninvasive tests 
were not helpful in identifying patients in whom ERCP 
would yield information, noninvasive testing was helpful 
overall. Of 36 patients in whom the results of one or more 
noninvasive tests were abnormal, 21 (58%) subsequently 
had abnormal ERCPs, in contrast to only one of six 
patients (17%) in whom the results of all noninvasive tests 
were normal. A x? analysis showed this difference to 
approach statistical significance (P = .07). The ERCP is 
certainly indicated in all patients in whom the results of 
one or more noninvasive tests are suggestive of pancreati- 
cobiliary disease; it may be expected to be less helpful in 
patients in whom the results of all noninvasive testing are 
normal. Nonetheless, ERCP should be performed if the 
symptoms are suggestive of pancreaticobiliary disease. 

Jaundiced patients, as well as those with documented 
attacks of acute pancreatitis or cholangitis, were intention- 
ally excluded from this study, as such patients would be 
expected to have a high incidence of positive findings on 
ERCP. This was demonstrated by Blumgart et al; who 
found abnormal ERCPs in 15 of 18 patients with jaundice 
after cholecystectomy, in eight of eight patients with 
pancreatitis, and in five of five patients with cholangitis. 
Patients included in our study were those considered solely 
on the basis of symptoms to have postcholecystectomy 
syndrome. Despite the absence of jaundice, documented 
pancreatitis, or cholangitis, clinically important abnormal- 
ities of the biliary or pancreatic ductal system were 
demonstrated in 52%. Blumgart et al? found abnormalities 
on ERCP in 71% of patients in whom the procedure was 
performed solely on the basis of symptoms. 

In our experience, the most common underlying cause 
for the postcholecystectomy syndrome was retained biliary 
ealeuli, which were demonstrated on ERCP and confirmed 
at operation in eight patients. Papillary stenosis was the 
next most common, occurring in six patients. Pancreas 
divisum was present in three patients. This congenital 
abnormality of the pancreatic ductal system has been 
shown to be associated with recurrent attacks of pancrea- 
titis” Pancreatic carcinoma was found in two patients; 
sclerosing cholangitis, incomplete cholecystectomy, and 
chronic pancreatitis were each found in one patient. Clear- 
ly, the postcholecystectomy syndrome may occur due to a 
wide variety of abnormalities of the pancreatic biliary 
system, each of which requires an individualized operative 
approach. Preoperative recognition of the underlying dis- 
order allows for precise preoperative planning of proce- 
dures. 

Of the 22 patients in this study shown to have abnormal- 
ities on ERCP, 13 have undergone operation. The ERCP 
findings were confirmed in all 13, and preoperative symp- 
toms were uniformly relieved following surgery. In no case 
was the result of exploratory surgery negative. No patient 
with a normal ERCP has yet required operative therapy. 

The ERCP is currently the most useful technique in the 
evaluation of the patient with the postcholecystectomy 
syndrome. Our results indicate that potentially surgically 
correctable lesions may be identified by its use in patients 
with this syndrome. 
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Discussion 


FRANK G. Moopy, MD, Salt Lake City: This report supports the 
enthusiasm of Dr Cooperman and his group for ERCP in this 
patient population. It is a little different patient population than 
we have been dealing with here in Salt Lake City. About 50% of 
the patients in this study had clinically important anatomical 
abnormalities. Dr Cooperman and his group then selected those 
patients to undergo a procedure to improve their condition. 
However, half their group are untreated and presumably continue 
to have pain. I would like to ask Dr Cooperman how they then 
proceeded with that group of individuals. 

Our approach has been to continue to follow them up and 
attempt to get them off the regimen of hard drugs. Those people 
usually finally get started on a very aggressive analgesic program. 
Even in the face of normal results from a workup, including a 
normal ERUP, we then proceed to abdominal exploratory surgery 
and exploratory surgery of the papilla itself. 

In some of these patients, one is surprised at the amount of 
deformity within the papilla. You will identify cholesterolosis in 
the papilla just like you will find in the gallbladder of some of 
these people who have persistent pain in the right upper quadrant 
or epigastric pain. 

I would also like to ask Dr Cooperman about who does their 
ERCP. | 

There is a movement in this country to train surgeons in 
endoscopy of both the upper and lower tracts. Those who are 
planning the curriculum for the educational program still do not 
know if surgeons should be trained in ERCP or in papillotomy. I 
would like to know what Dr Cooperman and his group do in their 
institution in terms of educating surgeons for the future in this 
area. 

WILTON A. Doane, MD, Santa Barbara, Calif: I want to ask a 
question about the original procedures. We have been looking at 
the cholangiograms done in our hospitals, and we find that quite 
frequently there is inadequate visualization of the common bile 
duct in many studies. My question is this: Was cholangiography 
performed at the initial operation, and was visualization adequate 
to be diagnostic in these cases? 

DaviD B. SKINNER, MD, Chicago: I would like to ask about the 
criteria of Dr Cooperman and his group for making the diagnosis 
of papillary stenosis and comment about the relationship of that to 
the Nardi test. The Nardi test, as originally described, involved 
giving a symptomatic patient morphine and neostigmine in an 
effort to provoke an attack of abdominal pain, which is usually 
thought be due to pancreatic duct obstruction from stenosing 
papillitis. In this rather difficult group of patients who have had 
cholecystectomy, I believe this test still has a limited role for 
linking the onset of symptoms with pain. 

However, the clinical diagnosis of stenosing papillitis is a 
diffieult one. We have found in patients who have proved to have 
true strictures of the ampulla that the cannulation of the ampulla 
with ERCP is quite difficult, and inability to cannulate the 
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ampulla is in fact one of the signs of a papillary stenosis. 

The authors said they could cannulate the ampulla in all cases, 
and yet they diagnosed six cases of ampullary stenosis. Therefore, 
I would like to ask about their criteria for that diagnosis. 

DR COoOPERMAN: In answer to Dr Moody's question, the ERCPs at 
our hospital are performed by the gastroenterology service. 

Dr Fromkes, who is one of the authors of our report. is able to 
successfully cannulate over 95% of the patients. 

We have found in our institution that endoscopy is an appro- 
priate tool for the surgical residents to become familiar with, and 
all of the residents do rotate on the gastroenterology service, 
where they are trained in colonoscopy and upper gastrointestinal 
tract endoscopy. 

The patients in our series who had normal ERCPs have not yet 
come to exploratory surgery. We have been very reluctant to 
perform sphineteroplasty or other surgical procedures in the 
absence of a diagnosis based on anatomical abnormality. 

In our previous experience with patients operated on for 
symptoms alone, we have found that sphincteroplasty is not 
always an uncomplicated procedure, and a significant percentage 
of these patients have experienced clinically important postopera- 
tive pancreatitis. We have confined our treatment of these 
patients with normal ERCPs to symptomatic therapy, and the 
majority of them have done relatively well. 

One point that should be brought out is that in all patients who 
underwent abdominal exploratory surgery in this series, not only 
were the anatomical findings confirmed at operation, but in all of 
these patients their preoperative symptoms were completely 
relieved. 

It is difficult to assess the adequacy of the operative cholangiog- 
raphy performed at the time of cholecystectomy in this group of 
patients as the majority of these patients were referred to Ohio 
State after their initial surgery had been done elsewhere. 

One thing that should be kept in mind is that the ineidence of 
the postcholecystectomy syndrome in patients with calculous 
disease of the gallbladder is about 5%, but in large series it is 
considerably higher if at the time of cholecystectomy biliary 
stones are not found. In this type of patient, either persistent or 
recurrent symptoms can be expected in up to 40% of cases. 

Our criteria for making the diagnosis of papillary stenosis was a 
combination of clinically important dilation of the common bile 
duct and delayed emptying of the bile duct in which the emptying 
took over 15 minutes to achieve. 

In concluding, I would like to stress that these are extremely 
difficult patients to evaluate adequately. In the absence of hard 
signs such as jaundice or cholangitis, you are really evaluating the 
patient based on symptoms alone; and as we have shown in this 
study, there is a wide variety of underlying causes for this 
symptom complex. To adequately individualize therapy, an ade- 
quate preoperative knowledge of the anatomical causes of the 
disorder is essential in planning appropriate surgical therapy. 


ERCP—Cooperman et al 609 


à Wer. acer 5g o ahs 


Factors Affecting Revision Rate 


After Continent Ileostomy 


Roger R. Dozois, MD; Keith A. Kelly, MD; Duane Ilstrup, MS; Robert W. Beart, Jr, MD; Oliver H. Beahrs, MD 


€ Our aim was to determine factors that may predispose to 
malfunction of a continent ileostomy. Among 299 patients who 
underwent continent ileostomy and were followed up for at least 
one year, the need for revision of the ileostomy was compared by 
sex, age, type of initial operation, and type of revision. Revision 
was required less often in females, younger patients, and 
patients undergoing proctocolectomy and continent ileostomy. 
However, the rate of subsequent revision was similar after the 
two types of repair (repair of old valve vs construction of new 
valve). Constructing a continent ileostomy in stages is not 
necessary; patients undergoing proctocolectomy and continent 
ileostomy required fewer revisions than did those who had a 
Brooke ileostomy prior to their continent ileostomy. Moreover, a 
malfunctioning valve should be revised rather than a new one 
created; revision was technically simpler and gave comparable 
results. 

(Arch Surg 1981;116:610-613) 


ince late 1971, a continent ileostomy (Kock pouch) has 
been constructed in over 400 patients at the Mayo- 
affiliated hospitals in Rochester, Minn. A recent compari- 
son between the results in our first 149 patients and those 
in our second 150 patients revealed that modifications in 
the construction of the pouch's nipple valve and prolonged 
postoperative intubation of the pouch have considerably 
improved our results. Fewer pouches needed to be excised 
or revised, and a greater degree of continence was achieved 
in the later group compared with the earlier group.' 
However, that evaluation did not assess factors other than 
technical ones that might have affected the need for 
revision after continent ileostomy. To better select future 
patients for the continent ileostomy and thus improve 
further our overall results, we sought to determine addi- 
tional factors that might predispose to malfunction of a 
continent ileostomy. 
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PATIENTS AND METHODS 
Patients 


Among 299 patients with continent ileostomies constructed 
between April 1973 and April 1979 and followed up for at least one 
year, the probability of revision of the ileostomy was compared by 
sex, age (patients — 40 years vs those — 40 years), and type of 
initial operation (proctocolectomy and continent ileostomy vs 
conversion of Brooke ileostomy). In addition, in patients with a 
malfunctioning valve, the probability of rerevision following 
resection of the original valve and construction of a new valve’ was 
compared with that resulting after simple repair of the original 
malfunctioning valve. 

The probabilities were determined in the entire group of 299 


Table 1.—Characteristics of Patients 
Undergoing Continent lleostomy 


Patients 


————'É'Ó————— Y 


Last 150* 


First 149 


31.9 32.1 


M/F ratio 


Diseases treated 
Chronic ulcerative colitis 


Crohn's disease 

Familial intestinal 
polyposis 

Crohn's disease or chronic 
ulcerative colitis? 


* The values do not differ from those of the first 149 patients (P — .05). 
fThe exact diagnosis was uncertain at the time of construction of the 
continent ileostomy. 


Table 2.—Operations of Patients 
Who Underwent Continent lleostomy 


Patients 


First 149 Last 150* 


Operation 
Proctocolectomy and pouch 
Conversion of Brooke ileostomy 
Repair of pouch made elsewhere 
Others 


*The values do not differ from those of the first 149 patients (P — .05). 


lleostomy Revision Rate—Dozois et al 


patients, as well as in the last group of 150 patients. We wanted to 
ensure that any differences found did not result from the differ- 
ent operative or postoperative approaches used in the late group as 
compared with the early group. The first 149 patients, or early 
group, were operated on prior to April 1977 and had a procedure 
similar to that described by Kock's group.* The last 150 patients, or 
late group. had the technical modifications we have described 
recently.' The two groups did not differ in terms of age, sex, 
distribution of diseases treated, or types of operation performed 
(Tables 1 and 2). 

The patients were interviewed in person, contacted by tele- 
phone, or mailed a questionnaire between September 1979 and 
April 1980. Forty-four patients, or 14% of the total group of 299 
patients, did not respond and could not be contacted. Of these, 29 
were in the early group and 15 in the late group. The length of 
follow-up ranged from 3.9 to seven years in the early group and 
one to 3.3 vears in the late group. 


1.0 
0.8 
Probabili 
of no a 0.6 Females (n=126) 
valve 
revision ; 
by time t 0.4 Males (n7 136) 
0.2 





o 1 2 3 4 
t = years from surgery 


Females (n=62) 


Probability 
of no 
valve 

revision 
by time t 


Males (n=65) 





O 1 2 3 4 
t = years from surgery 
Fig 1.—Influence of sex on probability of valve revision after 


continent ileostomy in entire group of patients (top) and group of 
patients most recently having operation (bottom). 


Statistical Analysis 


Estimates of the cumulative probability of no valve revision 
were determined using the methods of Kaplan and Meier. In 
addition, tests of significance between different cumulative prob- 
abilities of no-valve-revision curves were made using the log-rank 
test.' Finally, tests of significance (adjusted for other covariables) 
based on Cox's regression method were also done.’ The statistical 
analysis was based only on patients available for follow-up. 


RESULTS 
Sex 


Revision of the valve was required less often in females 
than in males (Fig 1, Table 3). One year after initial 
construction of a continent ileostomy, the probability of 
valve revision in the entire group of 299 patients was 40% 
in males and 25% in females (P < .05). The revision rate 


1.0 
0.8 
Probability 10-39 (m=203) 
of no 0.6 
valve 
revision 
by timet 0.4 40+ (nz59) 
0.2 
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T 10-19 (n=24) 
robability ri 
of no 20-29 (n- 100) 
valve XH 30-39 (n-79) 
revision 40-49 (n=39) 


by time t 





O 1 2 3 4 
t = years from surgery 


Fig 2.—Influence of age on probability of valve revision after 
continent ileostomy in patients younger than 40 years and 40 
years of age or older (top) and in patients according to decade of 
age (bottom). 


Table 3.—Probability of Valve Revision in Patients Who Underwent Continent lleostomy 


Probability of Revision at 1 yr, 96 


Patients 
All 299 
Last 150 





Operation 


Type of Repair 


*The value differs from that of the corresponding category at P — .05 or better by Cox's regression test and log-rank test. 
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TPC * pouch 
Probability eer) 
of no Conversion of Brooke 
valve (n=41) 
revision 
by time t 





O 1 2 3 4 

t = years from surgery 
Fig 3.—Probability of valve revision in patients undergoing total 
proctocolectomy (TPC) and Kock pouch and in patients undergo- 


ing conversion of Brooke ileostomy (Brooke) to pouch vs time in 
group of patients most recently having operation. 


leveled off after one year in females, while it tended to 
continue to increase in males. When only the last 150 
patients were considered, the revision rate decreased for 
both males and females, but the differences in rate of 
revision between the sexes persisted. Twenty-eight per- 
cent of males and 17% of females in the late group required 
revisions at one year after operation (P — .05). 


Age 


Younger patients required fewer revisions than older 
patients (Fig 2, Table 3). Furthermore, the older the 
patient, the greater was the probability of revision. 
Revision was necessary by one year after operation in 12%, 
25%, 30%, and 35% of patients who were in their second, 
third, fourth, and fifth decades of life, respectively. Fifty 
percent of patients older than 50 years required revision 
within six months. In patients between the ages of 10 and 
39 years, revision was required in 28% by one year after 
operation, whereas revision was required in 40% of 
patients aged 40 years or older after the same postopera- 
tive interval (P < .05). The differences between the older 
and younger patients persisted at two and three years 
postoperatively. The differences also were found when 
only the late group was considered (Table 3). 


Type of Initial Operation 


The probability of valve revision was less at one year 
postoperatively in patients who had continent ileostomy 
with proctocolectomy at their initial operation compared 
with those who had a previously fashioned Brooke ileosto- 
my converted to a continent ileostomy (24% vs 42%, 
P — .05; Table 3). With improved operative techniques, the 
overall need for revision decreased in the late group, but 
the differences between initial construction vs later con- 
version persisted (Fig 3, Table 3). 


Type of Valve Repair 


The rate of subsequent revision was similar whether the 
existing malfunctioning valve was repaired or a new one 
was constructed (Table 3). 
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COMMENT 


Our results indicated that revision of a malfunctioning 
continent ileostomy was required less often in females, 
younger patients, and patients undergoing proctocolecto- 
my and continent ileostomy than in males, older patients, 
and patients undergoing conversion of a Brooke ileostomy. 
These differences were found in the entire group of 299 
patients as well as in the last 150 patients, in whom 
technical changes had improved results. Why females and 
younger patients required fewer revisions remains unde- 
termined. Females, in general, have a thinner, less muscu- 
lar abdominal wall than males. Males, with their more 
muscular abdominal wall and greater strength and physi- 
cal activity, may place more stress on their pouch by 
creating greater increases in intra-abdominal pressure. 
Progesterone, which is secreted in larger amounts in 
females than males, decreases the force of gastrointestinal 
contractions" and increases transit time.’ These modifica- 
tions of intestinal motility brought about by progesterone 
may place less stress on the valve in female patients. Older 
patients may be less likely than younger patients to 
develop the firm fibrous tissue required to hold the valve in 
place. However, the exact explanation of the differences in 
revision rate by age and sex is unknown. 

Patients who had their previously fashioned convention- 
al ileostomy converted to a Kock pouch fared less well than 
those who had a proctocolectomy and a Kock pouch done at 
the same time. Similar observations have been made by 
Schrock* and by Gelernt et al We have noted, as have 
others," that patients with either a Brooke ileostomy or an 
ileorectostomy have a dilated, thick-walled ileum proximal 
to the stoma or anastomosis. When such an ileum is used to 
form a pouch, contractions of the newly made pouch may 
occur, thus increasing the risk of extrusion of the intussus- 
cepted valve. Many patients with debilitating chronic 
ulcerative colitis tend to gain weight after proctocolectomy 
and Brooke ileostomy.'’ The increased body weight may 
contribute, at least in part, to the higher rate of valve 
revision in these patients. Obesity has been shown to 
enhance the risk of valve revision in patients with conti- 
nent ileostomy^ and, indeed, constitutes a relative con- 
traindication to the procedure. 

Our findings suggest that a staged approach, in which 
the proctocolectomy is done at the initial operation and the 
continent ileostomy is made at a subsequent operation, is 
not necessary and may be less desirable. Patients who had 
the pouch constructed at the time of proctocolectomy did 
better than those who had conversion from a Brooke 
ileostomy. If a patient has been critically ill immediately 
prior to the operation, however, the more expeditious 
Brooke ileostomy is preferred to the continent ileostomy. 
Finally, a malfunctioning valve should be repaired rather 
than a new one created; revision is technically simpler and 
gives comparable results. | 
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Discussion 


Gustavo Kuster, MD, La Jolla, Calif: Our experience also 
indicates that the status of the nipple valve remains the critical 
feature and the cause of most complications with the Kock pouch. 
We currently make a long valve (6 to 8 cm) using a stapling device 
with large staples and multiple nonabsorbable stitches around the 
exit of the efferent limb. We have observed that enlargement of 
the pouch may create dilation of the exit orifice with protrusion of 
an otherwise intact valve; this creates difficulties with intubation 
but no leak of the pouch. I want to reemphasize that if malfunction 
of the valve occurs, it can and should be revised to achieve 
correction. Elimination of the pouch or creation of a new pouch 
should be avoided. 

I would like to ask some questions of the authors. First, in 
patients requiring one revision, what are their chances of requir- 
ing multiple revisions in the future? Second, what other problems 
besides valve malfunction have led to reoperations? Third, are you 
using strips of fascia or polypropylene mesh to reinforce the base 
of the valve? Fourth, will you comment on your experience in the 
use of a prosthetic device for leaking pouch? 

I think that there is a need for continuous research in this area 
since there are still problems with this procedure. We have to 
thank the Mayo group for being able to reduce the incidence of 
revisions from 40% to 20%, but I think there is still a place for 
improvements. 

STANLEY M. GOLDBERG, MD, Minneapolis: It has now been 11 
years since the introduction of the continent ileostomy by Dr 
Kock. To most surgeons, and particularly all patients, the theoret- 
ical concept of the reservoir ileostomy is extremely attractive. The 
extrusion of the nipple valve with resulting incontinence has been 
the all-impertant and disappointing complication. I was pleased to 
see that the rate of this complication has been reduced from 43% to 
22% by improved surgical technique. This compares favorably with 
results from Sweden, where Kock and his group have reduced the 
extrusion rate from 54% to 32%. I was also pleased to see that the 
malfunctioning valve could be repaired with comparable good 
results. To my knowledge, there is no other published report on 
this aspect of the problem. 

You give a great deal of credit to the prolonged postoperative 
intubation of the pouch. Goligher reports a 40% valve extrusion 
rate utilizing the rotation technique of valve construction and 
long-term postoperative intubation. If postoperative intubation is 
so important, how do you explain the extrusion when proximal 
decompression with loop ileostomy is performed and extrusion still 
occurs? 

In your series, revision was required less often in females, 
younger patients, and patients undergoing proctocolectomy than 
in males, oder patients, and patients undergoing conversion of 
Brooke ileostomy. Was there a change in your operative technique, 
such as rotation of the valve or stapling of the valve, that would 
explain this difference? 

Parks, Nicholls, and Belliveau recently suggested the use of the 
valveless ileal reservoir positioned in the pelvis and emptied 
through an ileoanal pull-through anastomosis. With the advent of 
this new pouch technique in the future, will you advise ileal 
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reservoir and anal anastomosis, or will you continue to construct 
continent abdominal ileostomies? 

As a final and pragmatic question, do you have any tricks for 
catheterizing an extruded nipple valve? 

PAUL R. JORDAN, JR, MD, Houston: In the springtime, Dr Beahrs 
told us that the new prosthetic devices that he was developing 
might put this procedure out of business. Could you give us a 
follow-up on that? 

DR Dozois: Further revision of the valve has remained a problem 
in some patients. However, this problem has become less frequent 
with improved technique. For instance, the mean number of valve 
revisions per patient with revision was 2.2 in the early group, 
whereas in the late group it was 1.5. 

Other pouch-related repeat operations have also decreased with 
improved techniques. These repeat operations were required 
mostly because of stoma stenosis. Also, in some cases, there were 
perforations of either the outflow tract or the reservoir itself, 
which of course required emergency surgery. Perforation of the 
pouch has been noted mostly in patients who were initially 
misdiagnosed as having ulcerative colitis but later proved to have 
Crohn's disease; by avoiding creating the pouch in patients with 
this disease, we largely have avoided this problem. 

We have not used strips of fascia or polypropylene mesh, as have 
Dr Fazio and others. Instead, we have placed sutures between the 
pouch and the outflow tract all around the ring and also have made 
an effort to imbricate the mesentery as the efferent limb exits 
from the pouch. 

So far, the prosthetic device has been used only in patients who 
have required multiple revisions. We do not anticipate at this point 
that such a device will replace the original pouch procedare. If the 
prosthesis could be perfected to the point where it would provide 
absolute continence and be cosmetically acceptable, we can easily 
envisage the time when even the conventional Brooke ileostomy 
could be provided with such a device. 

In answer to Dr Goldberg, I do not have any explanatien for why 
the valve would still slip or become deintussuscepted after a 
diverting loop ileostomy has been made. I presume this occurred 
after the diverting ileostomy had been closed. If so, this would 
suggest that the better results reported by some authors are not 
only due to more prolonged intubation. 

There were no differences in the techniques used in males and 
females and in young patients and older patients withim the late 
group, and so I do not think differences in technique were 
responsible for the different results. We do not really have an 
explanation for these differences. We can only speculate, for 
example, that patients who had a previously fashioned Brooke 
ileostomy often have a thick-walled, dilated ileum proximal to the 
ileostomy, and this may favor stronger contractions once the 
pouch is made. 

We have not used a pouch in association with an ileoanal 
anastomosis, as recently reported by Parks and associates, mostly 
because approximately 50% of their patients had to catheterize the 
pouch. 
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Roux-en-Y Operation in the Management 


of Postoperative Fistula 


Gerald T. Ujiki, MD, Thomas W. Shields, MD 


è Four patients had complicated gastric and duodenal fistulas. 
In each patient, factors including marked inflammation and 
dense adhesions made dissection and mobilization difficult and 
hazardous. As a result, the standard recommended management 
of the fistulas was impossible. In each of these patients a 
Roux-en-Y operation was used successfully as an alternative 
procedure to seal the fistula. A successful outcome was experi- 
enced in each patient. 

(Arch Surg 1981;116:614-617) 


p ts fistulas complicating operative procedures 
involving the stomach and duodenum are usually 
catastrophie and often fatal. With the use of parenteral 
alimentation, the mortality has been decreased. However, 
a certain number of patients continue to die of uncontrolla- 
ble sepsis due to persistent drainage from the stomach or 
duodenal wound despite multiple surgical procedures to 
remedy the situation. Often the operations performed to 
correct the fistula lead to further complications. These 
often involve injury to the adjacent vital structures such as 
the spleen, common bile duct, and panereas. As the inflam- 
matory process arising from the continued contamination 
by the stomach and duodenal leakage obliterates the 
normal planes between these adjacent structures, mobiliza- 
tion and dissection during reoperation become hazardous. 
For this reason, jejunal patch and Roux-en-Y procedures 
have been described and advocated for complicated fistulas 
arising from the stomach or duodenum. Recently four 
patients with persistent or complicated fistulas arising 
from the stomach or duodenum were treated successfully 
by the use of a defunctionalized limb of jejunum. 


REPORT OF CASES 


Case 1.—The first patient was a 47-year-old woman weighing 
130 kg who had undergone a gastroplasty procedure. A 60-cc 
gastric pouch was created by two rows of staples that were placed 
from the greater curvature of the stomach toward the lesser 
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curvature. On the ninth postoperative day, nausea with persistent 
vomiting developed. Shortly thereafter, a temperature of 39.4 °C 
developed with abdominal pain. Roentgenograms of the chest 
showed free air beneath her diaphragm. She was taken to the 
operating room, where exploration revealed a 1.5-em perforation 
on the lesser curvature side of the stomach adjacent to the 
proximal staple line. The presence of the staples technically 
prevented simple closure of the perforation with sutures. 

As a solution to the problem, a Roux-en-Y limb of jejunum was 
used to seal the perforation. The end of the limb was sutured about 
the perforation, affording both exclusion of the perforation from 
the abdominal cavity and drainage of the leaking gastric contents 
(Fig 1). The patient had an uneventful postoperative course. 

Case 2.—The second patient was a 54-year-old man who under- 
went pancreatoduodenectomy for a periampullary adenocarcino- 
ma. Reconstruction involved a choledochojejunostomy and gastro- 
jejunostomy. The patient's postoperative course was complicated 
initially by a subphrenic abscess, which was drained. However, the 
patient remained febrile and anorectic. It then became apparent 
that gastrie contents were draining through the previously placed 
abdominal drains. He underwent a third laparotomy and was 
found to have a gastrojejunocolic-cutaneous fistula. This complica- 
tion was managed by a further gastric resection and reconstruc- 
tion by a gastrojejunostomy with closure of the colonic fistula and 
proximal colostomy. This was followed by recurrence of the 
gastrojejunocolic-cutaneous fistula. On reexploration, the fourth 
operative procedure, marked induration and adhesions were pres- 
ent, which prevented adequate mobilization of the gastric rem- 
nant for further resection. Since resection was not possible, control 
of the fistulous opening necessitated a different approach. It was 
decided to suture a defunctionalized limb of jejunum about the 
fistulous opening (Fig 2). Although this was accomplished with 
difficulty, the subsequent postoperative course was unremarkable 
and no further complications occurred. 

Case 3.— The third patient was a 71-year-old woman who entered 
the hospital with recurrent hematemesis and hematochezia. The 
history of the patient included resection of an abdominal aortic 
aneurysm four years prior to the present admission, with replace- 
ment by a Dacron graft. Upper gastrointestinal (GI) tract series, 
lower GI tract series, upper endoscopy, and abdominal angiogra- 
phy were unremarkable. While she was in the hospital, there was 
recurrence of the GI tract bleeding. The patient was taken to the 
operating room with the diagnosis of an aortoduodenal fistula. 
The fistula was located and involved the third portion of the 
duodenum and the distal anastomosis of the aortic graft. The 
fistulous opening in the duodenum was approximately 2 cm in 
diameter with marked induration. It was elected to use the 
Roux-en-Y limb to seal the duodenal defect (Fig 3). A portion of 
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Fig 1.—Left, Schematic representation of gastric perforation 
following gastroplasty procedure. Right, Sealing of perforation by 
Roux-en-Y loop. 





Fig 2.—Left, initial operative procedure following pancreatoduo- 
denectomy. Inset, Site of gastrojejunal fistula. Right, Closure with 
Roux-en-Y limb. 


the Dacron graft was excised and the proximal portion of the graft 
was reanastomosed to the aorta. The patient had an uneventful 
postoperative course. 

Case 4.—The fourth patient was a 48-year-old man who was 
admitted to the hospital because of nausea, dyspepsia, and epigas- 
tric pain. An upper GI tract series and upper endoscopy confirmed 
the presence of a large lesser-curvature gastric ulcer. The patient 
inderwent a two-thirds gastric resection with Billroth’s I anasto- 
mosis. The pathologie report was that of a gastric pseudolympho- 
ma. 

The patient was returned to the hospital five months later with 
1ematemesis, melena, and fever. An upper GI tract series showed 
i fistulous traet emanating from the previous gastroduodenal 
inastomosis (Fig 4). At operation, a sinus tract was identified 
»eginning at the gastroduodenal anastomosis and coursing ven- 
rally to the base of the left lobe of the liver. A firm mass involved 
he duodenum with the gastric remnant. In addition, the posterior 
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Fig 3.—Left, Schematic representation of aortoduodenal fistula. 
Inset, Site of fistulous opening. Right, Roux-en-Y lim» to seal 
duodenal fistula. 








Fig 4.—Demonstration by upper gastrointestinal tract series of 
fistulous tract arising from previous gastroduodenal anastomosis 
extending toward hilus of liver. 


gastric wall was adherent to the adjacent structures, making 
mobilization of the gastroduodenum technically difficult and 
dangerous. Because of these findings, a Roux-en-Y limb was used 
to seal the gastroduodenal perforation (Fig 5). Postoperatively, 
the patient did well. Subsequent treatment with chemotherapy 
and radiotherapy has been carried out without difficulty. 


COMMENT 


In 1897, Roux described the procedure where the jeju- 
num was transected and anastomosed one end to the 
stomach and the other end to the side of the jejunum. Since 
that time, the Roux-en-Y procedure has been used in a 
variety of conditions. Drainage of intra-abdominal cysts, 
decompression of an obstructed biliary tract, and recon- 
structive procedures of the proximal intestinal traet are 
but a few of the uses of a Roux-en-Y procedure. In 1963, 
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Fig 5.—Left, Site of fistulous opening following subtotal gastrec- 
tomy. Right, Closure of fistula by Roux-en-Y limb. 


Jones and Joergenson' suggested the use of the Roux-en-Y 
limb in patients sustaining duodenal-wall defects. About 
the same time, James* reported the use of the Roux-en-Y 
limb in three patients with intractable upper GI tract 
fistulas. One patient had a persistent pancreatic fistula, 
the second, a biliary fistula, and the third, a duodenal 
stump fistula that persisted following several attempts to 
close it. The use of a Roux-en-Y limb of jejunum in each 
instance resulted in control of the initial complication. 

Our experience with a variety of upper GI tract fistulas 
in four critically ill patients that were managed successful- 
ly by the Roux-en-Y operation appears to confirm the 
experience of James. This use of a defunctionalized limb of 
jejunum to seal a fistulous tract appears to be a satisfacto- 
ry solution to a difficult surgical problem. This appears to 
be especially true when mobilization of the stomach or 
duodenum is not only difficult but frequently hazardous 
because of marked inflammation and dense adhesions to 
adjacent structures. 

The Roux-en-Y limb is relatively easy to construct. 
However, the location of the fistulous tract and the inflam- 
matory response around it may prevent the anastomosis 
about the fistulous opening from being perfectly sealed. 
Nonetheless, in two of our patients in whom the anastomo- 
sis about the opening was less than ideal, no subsequent 
leakage occurred. Seemingly, the isoperistaltic defunction- 
alized limb of jejunum provides adequate drainage of the 
fistulous content, so that sealing of the anastomosis occurs 
promptly. Because of this feature, the limb has been 
described as a “living sucker.” 

A technically limiting factor of the limb may be the 
anatomy of the vascular arcade for construction of a limb 
of adequate length. Although we have not experienced this 
technical problem, Karakousis and his associates? have 
described a technique of “peritoneolysis” to add at least 5 
em of length without jeopardizing the blood supply of the 
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jejunal limb. Of additional concern is the possible late 
development of a marginal ulcer. Ideally, the Roux-en-Y 
anastomosis should be placed at or distal to Vater’s ampul- 
la. This is not possible when it is used to seal a gastric 
fistula, such as in the patients described. However, place- 
ment of the limb proximal to the ampulla has not created 
any problems, and no late marginal ulcers have occurred, 
the longest follow-up being four years. 

As noted, an alternative technique of sealing a fistula of 
the duodenum or stomach is the jejunoserosal patch. Since 
the description of the technique of a side-to-side loop 
jejunal patch by Kobold and Thal,' others^* have reported 
experimental and clinical experiences with the patch prin- 
ciple. We have had little experience with its use because we 
believe the Roux-en-Y limb technique offers several advan- 
tages over the patch. The isoperistaltic defunctionalized 
limb of jejunum not only seals the opening of the fistula 
but also provides drainage of the gastric or duodenal 
contents. This function decreases the possibility of further 
leakage even when the anastomosis between the limb and 
the opening of the fistula is less than ideal. Further, 
stricture of the jejunum at the site of the fistula remains a 
possibility with the use of the patch, with subsequent 
partial obstruction of the flow of the intestinal contents; 
this would be of little or no consequence with the Roux- 
en-Y limb. As the result of our experience, we believe that 
in patients with gastric or duodenal fistulas accompanied 
by marked inflammation and adhesions that hinder or 
prevent adequate dissection and mobilization necessary to 
ensure a satisfactory technical closure of the fistula, a 
defunctionalized limb of jejunum provides a safe alterna- 
tive procedure to seal the fistula. 
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Discussion 


ALEXANDER J. WALT, MD, Detroit: In 1897, Casper Roux did a 
great service for surgeons who worked in the abdomen and for 
those who subsequently worked in the chest. He devised what is 
essentially a tremendously versatile procedure for the GI surgeon 
by the use of what is a mobilized, well-vascularized jejunum 
serving as a type of rotation graft. 

As Drs Ujiki and Shields point out, there comes a time when 
local repair of a disrupted, fixed, edematous, fibrous stomach or 
duodenum is not feasible. In such circumstances, it then is much 
easier and safer to play the lesion where it lies by engulfing it or 
outflanking it by attachment of the proximal end of the healthy, 
vigorously peristaltic jejunal limb to the hole in the stomach or the 
duodenum. This can be done without tension, and all one has to 
ensure, of course, is that the tissue to which the jejunum is sewn is 
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able to participate constructively in the healing process. We have 
used this approach frequently with great success, especially after 
persistent duodenal side fistulas due to trauma. 

As was pointed out in the article, the Roux-en-Y approach is 
much more desirzble than an onlay graft of jejunum to replace a 
duodenal defect, zs the onlay graft is much more likely to leak and, 
in our experience, it may also have a stenosis in the area as its end 
result. 

Extending this concept of using the Roux-en-Y limb as a graft, 
we have used it more for the pancreas than we have for the 
stomach and the duodenum. It is particularly valuable in cases of 
pancreatic fistulas from the head of the pancreas following 
trauma, net in the acute stage, but later when one has fibrous 
tissue around the head of a pancreas that has been drained for 
some weeks. 

We have also found it very comforting to attach a Roux-en-Y 
limb to the distal end of the resected pancreas in cases of 
pancreatitis where resection has been done and where there is still 
some stenesis of the pancreatic duct more proximally. 

In addition, the Roux-en-Y construction is of value in the 
patients with pancreatic ascites when there is a leak but no 
apparent pseudocyst, and the leak has been identified preopera- 

tively by endoscopic retrograde cholangiopancreatography. It is 
useful too for attachment to a pancreatic pseudocyst when this 
cannot easily be anastomosed to the stomach or the duodenum. 

If one does pu: the jejunum into the stomach or the proximal 
part of the duodenum, should one add a vagotomy? The authors 
have only four cases, the longest anastomosis for only four years. 
Would they advise what to do about vagotomy? 

S. AUSTIN Jones, MD, Glendale, Calif: At last year’s meeting of 
this association, I presented a paper by Drs Juler, Gazzaniga, 
Wood, and myself describing 28 cases where the serosal patch 
technique was used to seal chronic, infected intestinal defects. 
This method employs unopened bowel that is sutured over the 
defect. The present article demonstrates that an open anastomosis 
of the bowel being patched to the segment used for patching can 
be employed successfully in selected cases. 

I would not favor an open or anastomotic patch where diversion 
of the alkaline bile and pancreatic secretions might produce 
marginal ulceration. An example of such an undesirable closure 
would be the use of an open patch repair of a duodenal defect 
following a Billrcth's II resection or a gastroenterostomy. 

Failure of an open anastomosis would result in defects in two 
segments of bowel. Should a serosal patch break down, only the 
single original opening would remain. 

We have found an open patch to be more difficult and time 
consuming to perform than a serosal closure. Also, we have been 
able to use a serosal patch closure in anatomic situations where an 
open anastomosis would be most difficult, as in repairing a leaking 
esophagogastrostomy. - 

One situation in which an open patch is far superior to a closed 
one can be illustrated by a patient operated on in 1959 and 
described by Dr Eugene Joergenson and me in 1963. This patient 
had a very large hepatic flexure carcinoma with fixation to the 
lateral wal! of the descending duodenum and no distal disease. The 
resection completed, I was shocked to find that, while I had free 
margins, the lateral two thirds of the entire descending duodenum 
had been removed en bloc. This formidable defect was easy to close 
by construeting a side-to-side open duodenojejunostomy. We have 
used this open approach successfully in three subsequent cases. An 
open Roux-en-Y patch could have been used, but the patient's 
fragile condition indicated the most rapid closure possible. A 
closed serosal patch closure of such a large duodenal defect is 
contraindicated, as the duodenal lumen would be so reduced that 
obstruetion woulc be almost inevitable. 
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I wonder if the authors have used the open anastomotic closure 
method in grossly infected areas. 

GEORGE L. JULER, MD, Long Beach, Calif: We all have to agree 
that the management of these enteric cutaneous fistulas is costly 
and is associated with protraeted hospital stays. Therefore, a 
corrective surgical procedure that can safely be performed should 
receive our best attention. 

The authors have reported the successful use of such a proce- 
dure, the use of the Roux-en-Y jejunal limb as an internal 
drainage conduit. However, in our hospital we have used the 
serosal patch to control this problem. 

We believe it is easier to perform in most instances, and it is 
very adaptable to the needs of the patient. It has a predictably 
high success rate when performed accurately and properly, ie, a 
real seroserous closure. 

In our hospital, we were associated with the 28 patients Dr Jones 
referred to. There were 14 patients who had normal bowel tissue 
sutured over an open defect and 14 who had patches over closure 
sites. The success rate was 100% in each instance. 

Eight of the patients had patches placed in grossly contami- 
nated or septic peritoneal areas that sealed promptly. Two 
patients had serosal patches successfully placed in the area 
involved with metastatic adenocarcinoma. I cite these instances to 
show the versatility of the procedure and that it has earned its 
reputation as a surgical parachute. 

Although we have successfully used the Roux-en-Y conduit 
technique, we believe that the indications for this procedure are a 
bit more specific, especially in situations where mobilization may 
be contraindicated. 

The authors are concerned about stricture formation at the 
patch site. We have not encountered this development, though it is 
a possibility if the patch is improperly performed. With the use of 
the patch, we don’t have to worry about marginal uleer forma- 
tions. ! 

I wonder if the authors would consider using the Roux-en-Y 
limb in grossly contaminated areas or using it to control multiple 
fistulas. 

KENNETH J. PRINTEN, MD, Iowa City: There is no question that 
in gastric operations for morbid obesity you have to use a double 
row of staples; otherwise things are going to fall apart. I wonder 
what the distance was between those two staple applications in the 
first patient, because there are good animal and patient data that 
would indicate you must put those staple applications right on top 
of each other, or at least 2 em apart. Otherwise, in all the patients, 
leaks are going to develop right in between those two staple 
applications. 

Dr UJiKr: The answer to Dr Walt's question regarding vagoto- 
my, as an adjunct, when the Roux-en-Y limb is placed proximal to 
Vater's ampulla is no; we do not perform a truncal vagotomy. The 
reason the limb is used is because mobilization of the vital 
structures, such as the stomach and duodenum, is very difficult 
and hazardous. I don't think that attempting to locate the vagus 
nerves would be safe. 

Drs Jones and Joergenson were probably the first tc introduce 
the patch principle in closing a difficult duodenal wound. In two of 
the patients whom we described, the Roux-en-Y limb was per- 
formed in the face of massive peritoneal contaminatien. Appar- 
ently the isoperistaltic limb of jejunum contributed to the sealing 
of the fistula so that no further drainage occurred. For that reason 
we would not be afraid of performing an open anastomosis in the 
face of massive contamination. 

We have not used the Roux-en-Y procedure to treat patients 
with multiple fistulas, and I doubt that the Roux-en-Y limb would 
be applicable in treating multiple fistulas of the stemach and 
duodenum. P 
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Ileocecal Valve Replacement 


Its Effect on Transit Time, Survival, 


and Weight Change After Massive Intestinal Resection 


Joshua Careskey, MD; Thomas R. Weber, MD; Jay L. Grosfeld, MD 


è Sixty-five Sprague-Dawley rats underwent one of three pro- 
cedures: (1) laparotomy without resection (n — 15) (2) 7596 
distal small-bowel resection, including the ileocecal valve 
(n = 25); and (3) 75% bowel resection, including ileocecal valve, 
and construction of a jejunal valve (n — 25). Rats were evaluated 
for survival, weight change, and transit time. Mortality was 096 in 
controls, 84% in group 2, and 28% in group 3 after three months. 
Rats with resection alone lost 29% of their initial weight, whereas 
rats with jejunal valves gained 2496 over their preoperative 
weight. Transit time was three times slower in animals with 
valves. These data suggest that survival, transit time, and weight 
change are significantly improved in rats with massive bowel 
resection after construction of an artificial valve when compared 
with animals with resections alone. These observations imply 
that, in selected cases, an ileocecal valve replacement may have 
clinical usefulness. 

(Arch Surg 1981;116:618-622) 


V] se enterectomy may be required during the neo- 
natal period in certain instances of intestinal atre- 
sia, necrotizing enterocolitis, and midgut volvulus. Due to 
improvements in pediatrie anesthesia, surgical techniques, 
neonatal intensive care, and total parenteral nutrition, 
early survival can now be anticipated in most of these 
babies. Long-term survival, however, is often related to, 
among other factors, the length of the remaining viable 
small intestine and the presence or absence of the ileocecal 
valve.' Survival, with normal or nearly normal absorption, 
growth, and development, has been documented with as 
little as 25 em of residual small bowel with an intact 
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ileocecal valve.” A longer segment of proximal small bowel, 
allowing a considerably larger absorptive surface area, is 
required for long-term salvage in children in whom the 
terminal ileum and ileocecal valve have been resected. 
Numerous experimental and clinical techniques have 
been proposed to increase intestinal absorption by prolong- 
ing transit time. These include vagotomy,*' recirculating 


loops, reversed intestinal segments,’ constricting 
sutures or synthetic materials," pouch formation, dener- 
vated segments," artificial sphineters,'^* and, more 


recently, intestinal lengthening." All of the experimental 
methods designed to create an intraluminal sphincter 
mechanism (to retard flow) have been attempted in larger 
laboratory animals; none, to our knowledge, have been 
performed in smaller species with a small-bowel diameter 
that resembles that of the premature or newborn infant. 
This report describes a favorable experience with the 
treatment of short-bowel syndrome in the rat by experi- 
mental ileocecal valve replacement. 


MATERIALS AND METHODS 


Sixty-five male Sprague-Dawley rats that weighed 175 to 200 g 
were kept four days preoperatively to acclimate them to the 
laboratory and fed a standard diet of chow and water ad lib. 
Animals were then divided into three experimental groups. Group 
l rats (n = 15) underwent midline laparotomy and served as 
unresected controls. Group 2 rats (n = 25) underwent 75% distal 
small-bowel resection, including the terminal ileum and ileocecal 
valve, and an interrupted, one-layer, end-to-end jejunocolostomy 
using 6-0 silk sutures. In group 3 rats (n = 25), 75% distal 
small-bowel resection, jejunocolostomy, and creation of a jejunal 
valve placed 5.0 em proximal to the anastomosis were performed. 
The valve was formed by division of the jejunum at the proposed 
valve site, eversion of 0.75 em of the distal bowel with 7-0 silk 
suture, and telescoping of this entire complex into the proximal 
segment (Fig 1). To differentiate between the effects of the valve 
and the anastomosis itself, division of the bowel and repair with a 
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Fig 1.—Eversion of distal small bowel (0.75 
cm) (top), and subsequent telescoping of 
valve into proximal small bowel (bottom). 


% MORTALITY (CUMULATIVE) 


Fig 2.—Cumulative mortality. Animals with 
construction of autogenous intestinal 
valve (group 3) had lower mortality than 
resected controls (group 2) (P < .05 after 
two months; P< .005 after three 
months). 


single-layer anastomosis 5.0 em cephalad to the jejunocolostomy 
was performed in group 2 rats (operative controls). The abdominal 
incisions were closed in two layers with nonabsorbable suture. 
Postoperatively, the rats were caged individually and given chow 
and water ad lib. Deaths occurring within 48 hours of the 
procedure were attributed to anesthesia or excessive loss of blood, 
and these rats were not included in the study. 


RESULTS 


Rats were evaluated after 1, 2, and 3 months for survival 
and weight change. Transit time was evaluated in survi- 
vors after three months. Survivors were sacrificed after 
three months, bled for laboratory evaluation of absorptive 
capacity, and the valves were inspected. The x” analysis 
was used :o determine significance. 


Mortality 


Mortality was 0% in controls after three months (Fig 2). 
After one month, mortality was 20% in group 2 and 16% in 
group 3 (P > A). Although early mortality was similar, the 
cause of death was different in both groups that under- 
went operation. One early death (after nine days) in group 
3 was due :o an anastomotic leak, and three were related to 
obstruetion at the valve, one of which involved an intussus- 
ception of the valve complex into the distal jejunum. The 
five rats im group 2 that died in the first month all had 
severe and persistent diarrhea and presumably died of 
electrolyte imbalance and cachexia. Of interest is the fact 
that at postmortem examination four of the latter rats had 
frank gastric ulcerations. 

After two months, however, cumulative mortality was 
40% and 24% in groups 2 and 3, respectively (P < .05). In 
this interval, deaths in group 2 rats were related to 
progressive cachexia and wasting, characterized by exces- 
sive weight loss. Valves from the two additional deaths 
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observed in group 3 rats were examined and both found to 
be grossly "faulty." Proximal dilation of jejunum (or 
physiologic evidence of valve competence) was minimal or 
absent. Eversion of the distal segment (anatomic evidence 
of valvular competence) was less than 0.25 em in both of 
these rats. One of these had progressive weight loss with 
protracted diarrhea. The valves in these two animals were 
among the first made in the experimental series. The 
valves created later in the series remained competent and 
were not associated with anastomotic leaks, intussuscep- 
tion, or obstruction. 

Group 2 and group 3 rats had mortalities of 84% and 28%, 
respectively, after three months (P — .005). The one death 
during the third postoperative month in group 3 was 
unexplained and occurred in a rat that had gained weight 
and had diarrhea for only one week after resection. The 
valve and anastomosis were intact and patent, and no 
intra-abdominal abscess was identified. Group 2 deaths 
were attributed to progressive malabsorption and weight 
loss, though only one half of these had diarrhea at the time 
of death. 


Weight Change 


Control rats (group 1) gained aproximately 100 g each 
month (Fig 3). Both groups that underwent operation 
showed an early weight loss, although this was less in the 
rats with valves. After three months, surviving group 2 
rats had a mean weight loss of 29%, whereas group 3 rats 
had gained 24% over their preoperative weight (P < .05). 
Only one survivor in group 2 gained weight to above 
preoperative level, and its remaining intestine was slightly 
longer than those of other animals examined. 

Weight change did not correlate with length of remain- 
ing small bowel, duration of operation, or volumes of chow 
eaten postoperatively. Weight gain or loss seemed to 
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Fig 3.—Resected animals (group 2) all showed progressive weight loss. Rats 
with valve construction (group 3) had initial weight loss and subsequent weight 


gain. 


Laboratory Values in Rats Undergoing Bowel Resection* 


Test Group 17 Group 21 Group 3§ 


Hematocrit, % 44.2 + 8.1 37.7 + 6.6 39.1 + 9.5 

Calcium, mg/dL 9.0 + 9.6 
2.4+ 0.6 
74+1.3 
183 + 19 
462 + 121 
5.8 + 0.9 
183 + 28 


. . D 
D 


Magnesium, mg/dL 
Total protein, g/dL 
Cholesterol, mg/dL 
Vitamin B,., pg/mL 
Potassium, mEq/L 
Carotene, ug/dL 


+ 1.8 
158 + 14 174.2 17 
386 + 134 433 + 101 
43+ 0.6 Sir T2 
42 +7 138 + 16‘ 
*Figures shown indicate mean levels + SDs in rats that survived at least 
three months. 
tGroup 1 indicates control rats. Figures indicate mean levels in five of 25 
surviving rats. 
iGroup 2 indicates rats undergoing 75% distal small-bowel resection, 
including ileocecal valve (n — 4). 
§Group 3 indicates rats undergoing 75% bowel resection including 
ileocecal valve and construction of a jejunal valve (n — 18). 
||P < .05 vs group 2. 
1 P < .01 vs group 2. 


depend most on the presence or absence of a valve, the 
quality of the valve, and duration of postoperative diar- 
rhea. Diarrhea persisted 22 + 8 days (range, 16 to 74 days) 
in group 2 rats and 9 + 4 days (range, four to 36 days) in 
group 3 rats (P — .05). 


Transit Time 


Under ether anesthesia, 1.0 to 2.0 mL of intragastric 
barium was instilled via a small feeding tube. Passage of 
the contrast material into the ascending colon was timed 
under fluoroscopy. Transit time was three times slower in 
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Fig 4.—Contrast study showing location of autoge- 
nous valve (arrow) and slight, proximal small-bowel 
dilation. 


valved rats than in rats with resection only. Most frequent- 
ly, the barium reached the terminal jejunum in two to three 
minutes, but entry into the colon was delayed by the valve, 
which occasionally could be identified (Fig 4). Proximal 
small-bowel dilation was evident in most cases where a 
functional valve existed. 

Potential adverse effects of anesthesia on intestinal 
motility in operated rats during these studies were evalu- 
ated by comparison with control animals. Transit times 
were 110 + 15 minutes in group 1 rats. Group 2 and group 3 
rats demonstrated small-bowel transit times of 21 + 8 
minutes and 60 + 15 minutes, respectively (P — .05). 


Laboratory Profile 


Hematocrit, serum iron, calcium, magnesium, total pro- 
teins, cholesterol, and vitamin B,. levels were consistently 
higher in group 3 rats when compared with group 2 rats, 
though no difference was statistically significant (Table). 
Serum potassium (P < .05) and carotene (P < .01) levels, 
however, were significantly higher in rats with valves. 


COMMENT 


The precise mechanisms with which the infant gut 
adapts to massive intestinal resection remain unknown. 
Adaptation is characterized by villus hypertrophy, mucosal 
cell hyperplasia, and an increased bowel-wall thickness and 
circumference. In the first year of life, moreover, some 
evidence suggests an increase in bowel length after resec- 
tion as well. 

Wilmore's review of 50 infants with extensive small- 
bowel resection suggests that most infants with more than 
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35 em of residual intestine, including an intact ileocecal 
valve, wil! survive. Survival fell to 50%, however, if only 15 
to 25 em of small bowel remained and decreased to 0% in 
those with less than 15 em of remaining small bowel and an 
intact ileececal valve, or less than 40 cm of proximal small 
bowel if tne ileocecal valve had been resected.' We believe 
these observations are altered somewhat by the aggressive 
use of total parenteral nutrition (TPN) and the develop- 
ment of special enteral diets. 

Aggressive use of TPN has significantly improved the 
long-range outlook of infants after massive bowel resec- 
tion. This provides for the nutritional needs of the infants 
while allowing time for healing of the anastomotis and the 
wound, ard for adaptive mechanisms to eventually become 
effective. In addition, well-defined elemental diets provide 
for earlier tolerance of enteral nutrition in these cases. 

Any procedure to delay passage of food through the 
short segment of remaining bowel should be postponed 
until nonoperative efforts have failed to provide weight 
gain or halt the complications of short-bowel syndrome. 

Although reversal of an intestinal segment (first 
described in 1896)" has generally been considered by some 
investigators to be an effective surgical procedure for 
delaying transit time,** this has been disputed by other 
authors. The major benefit of a small-bowel reversal 
procedure is to prolong survival and allow time for compen- 
satory changes to occur. The creation of an autogenous 
replacement for the ileocecal valve described here offers 
the distinct advantages of requiring less manipulation of 
the blood supply to the remaining bowel and maintaining 
isoperistalsis. 

Other experimental and clinical attempts to delay intes- 
tinal transit by creation or replacement of a valve have 
been previously described. Grosfeld et al'" noted improve- 


ments in absorption and survival with delayed transit time 
in puppies undergoing 75% distal small-bowel resection, 
circumferential excision of longitudinal intestinal smooth 
muscle, and valve formation. Using a similar technique, 
Hidalgo et al^ demonstrated improvements in dogs with 
80% proximal small-bowel excision and valve construction; 
however, the ileocecal valve was preserved in this study. 
Other experimental trials, performed in larger laboratory 
animals, have shown improved survival and decreased 
weight loss.'^ 

Waddell et al created a jejunocolic valve in three adult 
patients with short-bowel syndrome that led to success in 
two of the cases and an obstruction at the valve site in the 
third." More recently, extensive experimental studies in 
Japan in mongrel dogs have been reported, including a 
distal telescoping anastomosis, nontransected muscular 
valves, and conical and mucosal valves." ^ 

The possible factors responsible for the delay in transit 
time observed in group 3 rats in this study include a partial 
small-bowel obstruction, electromechanical dissoeiation of 
the peristaltic wave, or a true sphincteric mechanism. 
These data are insufficient to specify the exact physiolog- 
ical mechanisms that operate to delay transit time; howev- 
er, the fact that three of the valves (12%) led to a complete 
blockage suggests that a partial obstruction of the bowel is 
a factor. 

Placement of a second valve may further delay passage 
of succus entericus and nutrients in subjects who have 
demonstrated some, but suboptimal, improvement after 
construction of an initial valve. This is currently being 
evaluated in the rat model. Although these experimental 
observations have been encouraging, further laboratory 
investigation of this technique is obviously indicated 
before its general use can be recommended in humans. 
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Discussion 


DEAN E. SORENSEN, MD, Boise, Idaho: In the mid-1950s, an 
article in the Texas State Medical Journa! described two patients 
who underwent a massive small-bowel resection because of volvu- 
lus. These two patients survived this massive insult very well. In 
reviewing their history, it was noted that both had had a vagotomy 
and gastrectomy. No conclusions were drawn from this observa- 
tion. 

In 1964, Frederick reported on the survival of a small series of 
dogs that had had a vagotomy and pyloroplasty after massive 
small-bowel resection. It was suggested that perhaps the vagoto- 
my helped slow the transit time by interfering with the motility of 
the small bowel. 

Our group, Albo et al, became interested in this problem in 1967. 
We performed vagotomy and pyloroplasty, both truncal and 
selective, along with massive small-bowel resection on 50 dogs. 
Eventually we realized that as we resected increasing amounts of 
small bowel, the gastric acid volume rose dramatically: often 
fourfold to fivefold. We found that this resulted in a large volume 
of gastric acid being dumped into a small residual segment of 
small bowel that generally required an alkaline medium for 
enzymatic digestion. This resulted in undigested, long-chain, fatty 
acids and subsequent steatorrhea and rapid transit. I note that 
four of the five group 2 rats that died in the study of Caresky et al 
had had frank gastric ulceration. 

Subsequently, our first clinical case came by the way of Arthur 
Hunnicutt, MD. He came across a patient who had had 70 
laparotomies and numerous subsequent small-bowel resections as 
a result of adhesions from a ruptured appendix and endometriosis. 
She had severe symptoms from a short-bowel syndrome and was 
having 20 to 30 bowel movements a day. She could not leave her 
house. We performed a vagotomy and pyloroplasty on her, and she 
subsequently had two to three semiformed bowel movements a 
day. 

In reporting our experience, we reviewed the literature, and 
back in the 1930s there was an article in Surgery, Gynecology and 
Obstetrics reporting an experience of 200 cases collected world- 
wide. It was interesting to note that volvulus was the major cause 
of the short-bowel syndrome at that time. In this article and in 
subsequent reviews through the years, it has been mentioned that 
increased survival after massive intestinal resection is noted in 
those who have an intact ileocecal valve. I think the authors of the 
present report should be commended for taking to the laboratory 
and devising a model for the study of the advantages of creating 
an ileocecal valve in cases of massive small-bowel resection to 
prolong and increase survival. 

One other advantage of this valve is that it helps to increase bile 
salt absorption in the distal small bowel. The absence of the 
ileocecal valve (as reported by Buchwald et al) allows dumping of 
bile salts into the colon, which can cause colonic irritation and 
promote rapid transit and diarrhea. 

JESSIE L. TERNBERG, MD, St Louis: The use of the rat has merit 
beyond its intestinal size, as it allows a large series to be 
performed using a uniform experimental subject, unlike experi- 
ments using larger animals. 

Three questions come to mind. 

First, the continent ileocecal valve prevents reverse movement 
from the colon to the small intestine and probably, therefore, 
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decreases bacterial colonization. Did the authors consider checking 
for this possible effect in their preparation? 

The second question brings up the matter of the functional 
direction of the valve. This experiment has been successful, but I 
am curious about what the result might be of reversing the valve 
so that it would be comparable to the ileocecal valve that is 
competent in the reverse direction. 

My third question raises the possibility of placing the valve in 
the colon, thereby preserving all the small-intestinal absorptive 
surface. 

I cannot resist a comment about the previous discussion. As one 
goes through the literature on the short-gut syndrome, it is 
apparent that a great many facets of the problem have been 
studied. Unfortunately, the remedy of no one problem, eg, excess 
gastric output, bile salt excretion, etc, has proved to be a panacea, 
and what we have is a great amount of anecdotal evidence that 
adds to the confusion. 

DR GROSFELD: With regard to Dr Sorensen's remarks, the gastric 
hypersecretion that follows massive bowel resection has been a 
somewhat controversial subject, as is the effectiveness of vagoto- 
my in these cases. 

It seems that gastric hypersecretion is a relatively early posten- 
terectomy finding that subsequently seems to abate. Early control 
with the use of hyperalimentation, cimetidine, and antacids 
diminishes this as a serious factor. 

Studies performed in our laboratory show that gastric hyperse- 
cretion is greater with resection of the proximal small bowel than 
of the distal small bowel. In contrast with this observation, the 
occurrence of stress ulcer after massive intestinal resection in the 
rat is increased when there is a distal resection. This indicates that 
there certainly must be other important factors involved besides 
just the gastric pH. 

Dr Ternberg’s comment regarding the intestinal flora is poten- 
tially important. Unfortunately, we did not culture the material 
from the segment proximal to the valve. Bacterial colonization 
related to a “blind loop” effect may produce diarrhea and obviate 
any benefit obtained from the valve. 

Bill Waddell, MD, who is a member of this Association, reported 
three clinical instances of a jejunal colic valve in which the colon 
was intussuscepted proximally as the valve. Two of these patients 
did quite well at the time of his report in the Archives of Surgery 
in 1973. However, one of the patients suffered intestinal obstruc- 
tion (as was seen in a few rats in this study) from the valve 
effect. 

Further laboratory refinements concerning how much of a valve 
one can make, and its effects (which may be essentially a partial 
low-grade bowel obstruction to retard the intraluminal flow) have 
to be defined before this technique can be applied in the clinical 
setting. 

The short-gut syndrome presents different problems in adults 
than in babies. An adult has already achieved linear growth, so 
what we aim for is maintenance of appropriate weight. In the 
child, we can often maintain weight, but the greatest problem has 
been to achieve normal linear growth. Most of these children can 
be kept alive by the use of total parenteral nutrition and highly 
defined elemental diets; however, they still have severe problems 
regarding their growth and development. 
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Colectomy With Rectal Mucosectomy and 


lleoanal Anastomosis in Young Patients 


Its Use for Ulcerative Colitis and Familial Polyposis 


Robert L. Telander, MD, Jean Perrault, MD 


* Twenty-five children and young adults underwent colectomy 
with rectal mucosectomy and ileoanal anastomosis for chronic 
ulcerative colitis or familial polyposis. Follow-up ranged from 
three to 35 months. A simpler and shorter modification of the 
operation was used in 12 patients. Balloon catheter dilations 
were performed in nine patients before closure of the ileostomy 
to begin enlargement of the neorectum; 24 patients underwent 
closure of their temporary ileostomy. All patients are alive and 
well and participate full time in school or work. Two patients had 
mechanical bowel obstruction; on critical retrospective review, 
one patient was found to have Crohn's disease that necessitated 
removal oí the rectal cuff. The clinical result was considered 
excellent in 11 patients, good in seven, fair in three, and poor in 
three. A gradual decrease in frequency of stooling was observed 
as the neorectum enlarged during the first year postoperatively. 
All patients had very good anal sphincter tone with voluntary 
rectal continence. Although some soiling and leakage occurred, 
especially during sleeping, these complications decreased with 
time. 

(Arch Surg 1981;116:623-629) 


Re there has been renewed interest in procedures 
aimed at preserving rectal continence in young 
patients requiring total proctocolectomy.'* Patients with 
chronic ulcerative colitis or familial polyposis often require 
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surgery because of intractability of the disease or the risk 
of cancer.‘ The options facing the patient and surgeon at 
that point include total proctocolectomy with Brooke’s 
ileostomy (which is most commonly used), the continent 
ileostomy (which has refined this approach), and more 
recently total colectomy with rectal mucosectomy and 
ileoanal anastomosis. Many young patients remain reluc- 
tant to have any type of ostomy. Rectal preservation has 
obvious advantages in allowing use of the natural anatomic 
route with the attendant psychological and practical bene- 
fits. In addition, revisions of stomas and the expense and 
nuisance of appliances are thereby eliminated. 

Martin and associates' in 1977 reported encouraging 
results with the use of total colectomy with mucosal 
proctectomy and preservation of rectal continence. Unique 
to this procedure is complete removal of the rectal mucosa 
but retention of the muscular wall of the rectum and the 
rectal sphincters. The terminal ileum is then pulled 
through the rectal muscular cuff and sutured to the 
pectinate line. The procedure is similar to one reported by 
Soave" for Hirschsprung’s disease that has been employed 
extensively, with excellent results. 

We have performed colectomy with rectal mucosectomy 
and ileoanal anastomosis on 25 patients from 1977 to 1980. 
A recent modification has simplified the operative proce- 
dure and will be described. The results of our experience to 
date are reported herein. 


PATIENTS AND METHODS 


Twenty-two patients with chronic ulcerative colitis and three 
with familial polyposis underwent total colectomy with rectal 
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Fig 1.—Removal of rectum. Dissection is directly on rectal wall. 


mucosectomy and ileoanal anastomosis between 1977 and 1980. 
Their ages ranged from 11 to 25 years (mean, 16.5 years). There 
were 14 female and 11 male patients. Follow-up was from three to 
35 months (mean, 14.6 months) Among the 22 patients with 
ulcerative colitis, the indication for surgery was intractability of 
the disease in 19 and high risk of cancer in three. In all patients, 
results were evaluated by at least two and often three physicians. 
Criteria for evaluation included general patient satisfaction, 
frequency of daytime and nighttime stools, perineal discomfort, 
medications, ability to distinguish gas from liquid stool, level of 
activity, and general state of health. 


Preparation of Patients 


Total parenteral nutrition was used rather extensively in our 
initial group of patients, as we have reported. In addition, 
steroids and steroid enemas were used when necessary to decrease 
the amount of active inflammation in the rectal segment. 
Although it is essential that the patient be stable nutritionally 
before surgery and that there be as little active disease as possible, 
we have altered our approach and have not used prolonged total 
parenteral nutrition and steroids in the preparation of our most 
recent 11 patients. 


Operative Procedure 


The patient is placed in the lithotomy position to allow a 
combined surgical approach to both the abdomen and the peri- 
neum. A tube is inserted into the rectum, and povidone-iodine 
(Betadine) is instilled to provide more complete sterilization of the 
rectum. A left-sided paramedian incision is used to enter the 
abdominal cavity. A colectomy is carried out initially, by dividing 
the terminal ileum just proximal to the ileocecal valve, and 
subsequently the midrectum is divided with the use of a stapling 
device. The ileum is mobilized to provide easy access to the 
perineum. To shorten the operative procedure, we have modified it 
by limiting the length of the rectal mucosectomy. In contrast to 
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Fig 2.—Removal of anorectal mucosa with excision of mucosa at 
dentate line and dissection of it away from the underlying distal 
8 cm of rectal muscularis. 


our initial group of patients, in whom we carried out the rectal 
mucosectomy beginning at the peritoneal reflection and continu- 
ing down to the anal canal, we now carry out the pelvic dissection 
of the rectum in a manner similar to the Swenson procedure, with 
dissection external to the rectum beginning at the peritoneal 
reflection and continuing down to the level of the levators.’ This 
modification has been performed in our most recent 12 patients. 
Dissection is carried out directly on the rectal wall, and the many 
small vessels entering the rectum are carefully ligated or cauter- 
ized. Dissection in this plane is essential to the maintenance of 
normal bowel and bladder function in that it prevents injury to the 
hypogastrie and parasympathetic nerves (Fig 1). 

When the pelvic dissection of the rectum has been completed, 
the rectal mucosectomy is performed via the perineal approach. 
This is accomplished by everting the divided rectum, incising the 
mucosa at the dentate line, and dissecting the mucosa away from 
the underlying muscularis over the distal 8 em of rectum. A short 
rectal muscular cuff is thus left intact (Fig 2). This modification 
has consistently decreased the operating time. The terminal ileum 
is then pulled down through the muscular cuff, and a two-layer 
ileoanal anastomosis is performed with 3-0 polyglactin suture. Two 
soft Silastie catheters are placed into the rectal cuff between the 
ileum and the muscular rectal cuff and into the pelvie space. The 
pelvie floor is reperitonealized. A temporary loop ileostomy is 
created in the right lower quadrant (Fig 3). 


Patient Management 


Two weeks after the endorectal pull-through procedure, daily 
anal dilations are begun. In our most recent nine patients, we have 
begun balloon dilations of the neorectum to facilitate earlier 
adaptation and development of this new reservoir. Barium radio- 
logic studies are performed to confirm normal healing without 
stricture or leak at the anastomotic site and to determine the size 
of the neorectum. To enhance the early development of the 
neorectum, we initiated a program of balloon catheter dilations of 
the neorectum in our last nine patients; these were performed 
daily before closure of the temporary ileostomy. Closure of the 
temporary loop ileostomy is carried out approximately eight to 12 
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weeks after tne initial pull-through procedure. Barium studies of 
the neoreetum are also repeated in follow-up examinations. 

After closure of the ileostomy, it is essential to provide close 
clinical support to the patient, especially during the early weeks. 
During this period of adaptation, loperamide hydrochloride (Imo- 
dium), dipheroxylate hydrochloride (Lomotil), a psyllium hydro- 
philie colloid Metamucil), and diet modifications are used, which 
are helpful in decreasing the number of stools and bringing the 
stool to a formed consistency. 


RESULTS 


Results are given in the Table. There have been no 
deaths in this series, and we have observed no intra- 
abdominal, pelvic, or cuff abscesses. One patient (No. 6) 
experienced a vesicoenteric fistula several months after 
closure of the ileostomy, and her subsequent course and the 
tissue when reviewed were more typical of Crohn's disease 
than of ulcerative colitis. This has necessitated recent 
excision ef the rectal muscular cuff with return to Brooke’s 
ileostomy. 

With respect to postoperative complications, there were 
no abdominal wound infections. Three patients sustained 
minor weund problems, including one hematoma and two 
superficial separations of the incision. In addition, two 
patients had perineal stitch abscesses, which cleared quick- 
ly after incision and drainage. In two patients urinary 
tract infections developed, one with temporary dilation of 
the ureter. Two patients had a mechanical small-bowel 





Fig 3.—Completion of ileoanal anastomosis. Silastic catheters 
drain rectal cuff and pelvis. 


Total Colectomy and Rectal Mucosectomy With lleoanal Anastomosis in Children and Young Adults, 1977-1980 










Stools at 
Patient No./ Voluntary Follow-up, 
Sex/Age, yr Diagnosis* Follow-up, mo Rectal Control Day/Night Result 














1/F/15 UC 35 Normal 6/2 Excellent 
2/F/15 UC 18 Normal 8/2 Good. 
4/M/15 UC 26 Normal 6/2 Excellent 
5/F/14 UC 24 Normal 8/1 Poor 
6/F/13 UC 19 Normal lleostomy Poor (Crohn's 
disease 
7/M/14 UC 20 Normal 5/2 Excellent 
8/M/25 UC 20 Normal lleostomy Poor 
9/M/19 UC 18 Normal 5/1 Excellent 
10/F/20 UC 18 Normal 3/1 Excellent 
11/M/19 UC 15 Normal 6/2 Good 
12/F/13 UC 15 Normal 4/1 Good 
13/M/18 FP 14 Occasional incontinence 6/1 Fair — 
when sleeping 
14/M/13 FP 13 Normal 10/2 Fair 
15/M/11 FP 24 Normal 5/0 Excellent 
16/F/17 UC 6 Normal 5/2 Excellent 
18/F/13 UC 5 Occasional incontinence 6/2 Fair 
when sleeping 
19/F/15 UC 5 Normal 5/3 Good 
20/M/21 UC 4 Normal 5/2 Excellent 
21/F/17 UC 3 Normal 8/3 Good 
22/F/23 UC 3 Normal 4/1 Excellent 
23/F/12 UC 3 Normal 7/2 Good 
24/M/14 UC 3 Normal 5/1 Excellent 
25/M/17 UC 


*UC indicates ulcerative colitis; FP, familial polyposis. 
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Fig 4.—Roentgenogram of developing neorectum. Left, Before 
closure of ileostomy, volume is approximately 50 mL. Right, 35 
months after closure of ileostomy, with volume of approximately 
350 mL. 


obstruction requiring laparotomy and lysis of adhesions. 
One patient had Campylobacter infection with severe 
diarrhea but responded quickly to oral antibioties. One 
patient (No. 10) had a perirectal sinus that was asymptom- 
atic and was found on routine barium enema roentgeno- 
grams 16 months after closure of the ileostomy. It was 
opened widely into the neorectum, and the patient current- 
ly has three stools during the day and none or one at night. 
Two patients had a probable partial small-bowel obstruc- 
tion, which resolved quickly with nasogastric suction. In 
the most recent 11 patients there have been no complica- 
tions. 

The patients have had follow-up for three to 35 months 
(mean, 14.6 months); 15 of them have had follow-up for 
more than one year. Twenty-four of the 25 patients have 
undergone closure of the temporary ileostomy. Patients 
were considered to have an excellent clinical result if the 
stooling pattern was satisfactory to the patient, if no 
perineal discomfort was noted, and if normal activities 
were possible. The result was considered to be good if there 
were only occasional episodes of loose or frequent stools or 
occasional perineal discomfort but these factors did not 
interfere with normal activities. The result was considered 
to be fair if the patient had frequent loose stools or 
perineal discomfort (or both), but again they did not 
interfere with the patient’s normal activities and life-style. 
The result was considered to be poor if the patient had 
persistent frequent or loose stools (or both) and severe 
perineal discomfort that interfered with normal activities. 
Eleven of the patients had an excellent result, seven had a 
good result, three had a fair result, and three had a poor 
result. All patients were continent of stool during waking 
hours. Some involuntary incontinence of stool at night has 
been common early but is usually minimal or disappears 
after several months. Presently, five of nine patients who 
have had their operation less than one year ago have some 
staining on a pad at night, whereas only four of 14 patients 
followed up for more than one year continue to have 
nightly staining. One patient in the latter group has 
staining of the pad daily and has an incontinent stool at 
night approximately once every two weeks. Rectal sphinc- 
ter tone has been very good on physical examination in all 
patients. 
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It appears that the capacity of the neorectum plays a 
large role in the frequency of stooling. The stooling pattern 
in the nine patients undergoing balloon catheter dilations 
was compared with that in our earlier patients, who had 
simply had finger dilations of the anal canal. One month 
after closure of the ileostomy, the patients who had 
undergone balloon dilations had a mean of 7.8 stools per 
24-hour period, whereas our earlier patients had a mean of 
10.7 stools per 24-hour period. The number of patients is 
small, and further experience will be needed to evaluate 
the significance of this difference. These preliminary 
results have encouraged us to continue balloon dilations of 
the neorectum. In all patients, we have observed continued 
improvement for at least a year and sometimes even longer 
as the neorectum developed into a reservoir (Fig 4) that 
could store stool, and the 13 patients who had follow-up for 
more than one year improved to a mean of 5.6 stools daily 
and 1.5 at night. The range was three to ten during the day 
and zero to six at night. Patient 11, who had a greater 
frequency of stools, has a small neorectum 15 months after 
surgery. Most patients are given antidiarrheal agents 
(diphenoxylate or loperamide) at the usual recommended 
dosage in the initial period after closure, but with time 
they are able gradually to stop their use. At present, 11 
patients are not using any medications, and three use them 
only before special events; nine continue to take medica- 
tions, primarily loperamide. One patient (No. 10) mountain 
climbs and is able to go for 12 hours before stooling. 

Currently, all patients are regularly attending school or 
work. Perineal discomfort and excoriation were a problem 
in a number of our patients early but generally cleared 
with the passage of time. Twelve of the 24 patients who 
underwent ileostomy closure had no perineal problems. Six 
patients have had intermittent perineal excoriation; this 
cleared in four who have had follow-up for more than six 
months, and it caused only mild symptoms in two who have 
been followed up for less than six months since surgery. Six 
patients have had serious perineal problems. Two girls 
with fair skin and red hair had considerable perineal 
problems manifested by excoriation. Both patients have 
improved a great deal and continue in school full time. One 
emotionally labile young man intermittently had frequent 
stools with perianal discomfort and minimal excoriation 
with a normal-appearing anus and perineum. A temporary 
ileostomy was performed at the urging of the patient. 
Another young man (No. 13), who is fully employed, active, 
and fairly pleased with the result 14 months after closure 
of the ileostomy, still has to apply ointments to the 
perineum daily because of continued irritation due to 
frequent staining at night. Two additional patients who 
have been followed up for less than three months have 
persistent perineal discomfort. 

The patients have learned to distinguish gas from liquid 
stool after several months. All patients have expressed 
general satisfaction except for three who have undergone 
further surgery, one who was found to have Crohn’s 
disease rather than ulcerative colitis (No. 6), one with 
persistent perineal discomfort (No. 8), and a third (No. 5) 
who had problems with recurrent loose stools and some 


Colectomy—Telander & Perrault 


involuntary incontinence, particularly at night. 

Biopsy specimens of the mucosa from the terminal ileum 
or neorectum have demonstrated a flattening of the muco- 
sa with a more simplified appearance resembling colonie 
mucosa. In the excised rectal cuff in patient 6, there was no 
evidence of retained colonie mucosa or of regrowth. 

The level of vitamin B,, was measured in seven patients 
at an average of 10.6 months (range, four to 16 months) 
after closure of the ileostomy and was normal in all, with a 
mean value of 518 pg/mL (range, 314 to 810 pg/mL; 
normal, 200 to 1,110 pg/mL). 

Stools were collected in six patients for determination of 
the 24-hour fat excretion after a standard fat intake of 100 
g daily, 13.7 months (range, three to 27 months) after 
closure of ileostomy. All patients had less than 5 g of fat in 
the stool per day, with an average of 3.2 g/24 hr (range, 1.5 
to 5 g/24 hr: normal, less than  g/24 hr). 

Of the eight patients followed up for more than one year 
after the colectomy, only one patient, who was 15 years 10 
months cld at the time of surgery, was between the third 
and fifth percentile in height and weight, and all the others 
were above the 25th percentile; the aforementioned patient 
has now reached the fifth percentile in height and weight 
one year after surgery. The patients have gained an 
average of 6.57 kg (range, 1.13 to 13.05 kg) after a follow-up 
of 11$ months (range, 12 to 36 months). 


COMMENT 


Many patients with chronic ulcerative colitis require 
procetocolectomy because of serious complications, the 
intraetabilitv of the disease, or failure of medical manage- 
ment. In addition, the serious risk of cancer in chronic 
ulcerative colitis described by Devroede and others: may be 
the indication for colectomy. Patients with familial polypo- 
sis also have a high cancer risk. Although proctocolectomy 
with Brooke's ileostomy has proved a satisfactory cure for 
the disease, many patients have objected to the ostomy. 
This has led to the development of the continent ileostomy 
and has heightened interest in rectal mucosectomy with 
ileoanal anastomosis that would leave rectal continence 
intact. 

The ileorectostomy advocated by Aylett* has not been as 
well accepted in this country because it leaves intact the 
rectum and its mucosa and therefore the potential for the 
development of cancer in patients with chronic ulcerative 
colitis or familial polyposis." 

Soave, in 1964, reported an endorectal dissection and 
rectal mucosectomy technique that he applied to Hirsch- 
sprung's disease, pointing out that the procedure had been 
used by Simonson et al in Brazil. The Soave endorectal 
pull-through procedure has become widely applied to 
Hirschsprung’s disease with a great deal of success. Rav- 
itch and Sabiston'^ reported using a similar procedure in 
1947 in a patient with ulcerative colitis. Martin and asso- 
ciates' have recently developed and popularized a modifica- 
tion of the Soave endorectal pull-through procedure in 
children with chronic ulcerative colitis. Their results, 
reported in 1977 in 15 patients, were encouraging, demon- 
strating that the procedure was very applicable to ulcera- 
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tive colitis. They reported a moderate amount of morbidi- 
ty. Von Ekesparre and Janneck" in 1978 reported their 
experience with the use of the rectal mucosal stripping 
procedure in six young people with chronic ulcerative 
colitis. They also reported numerous early complications, 
but all patients had good rectal continence and eventually a 
satisfactory result. One patient, however, who had numer- 
ous complications, was found on review to have Crohn’s 
disease. 

Our results demonstrate that the ileoanal pul-through 
method with total rectal mucosectomy is a feasible proce- 
dure, which can be performed with minimal mortality and 
morbidity and with retention of rectal centinence. 
Although we used prolonged total parenteral nutrition 
with steroids in our initial experience, we subsequently 
found it unnecessary to attempt to improve the appearance 
of the rectal mucosa for successful removal. The presence 
of gross inflammation did not prevent complete removal of 
the mucosa from the underlying muscularis. To shorten 
and simplify the procedure, we have recently used a shorter 
mucosal dissection of the anal canal and distal rectum, and 
the results appear to be similar to those with the earlier 
technique of a long endorectal dissection, as is done in the 
Soave procedure. The great value of the endorectal dissec- 
tion is that it avoids injury to the innervatien of the 
anorectal continence mechanism. Thus, great care must be 
taken to avoid dissection at a distance from the rectal wall 
itself. The anastomosis was made inside of the rectum 
without inversion, again to avoid trauma to the sphincter 
mechanism. 

Wound infections and intra-abdominal or pelvic sepsis 
are kept to a minimum and are almost eliminated by the 
use of several techniques. These include a standard bowel 
preparation before surgery, povidone-iodine instillation 
into the distal rectum at the beginning of the operative 
procedure, use of Silastic drain catheters inserted into the 
cuff and pelvis, tube suction drainage of the abdominal 
wound, and great attention to hemostasis during the 
operation to avoid a postoperative hematoma. The number 
of bowel obstructions seen postoperatively was essentially 
the same as that occurring after proctocolectomy in any 
large series of patients.'* Absorption of vitamin B,, and fat 
does not seem to be affected by the procedure. 

The number of stools after closure of the ileostomy 
varies considerably from day to day and from one patient 
to another and is often affected by diet, activity, and 
stress, much as the result of a standard Brooke's ileostomy 
varies in its behavior. It appears that the capacity of the 
neorectum plays a large role in the frequency of stooling as 
suggested by barium studies of the neorectum. Baker” 
reported that the number of stools following ileorectosto- 
my averaged approximately four per day. This is similar to 
our more recent experience with nine patients who under- 
went balloon dilation of the neorectum before elosure of 
the ileostomy, and it is a number of stools that most 
patients can easily live with. We have observec that the 
number of stools decreases with time and we are impressed 
that the more active the patient is, the fewer stools he or 
she has. We remain concerned about the occasional patient 
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who appears to have a large number of stools for no 
apparent reason, and we have observed that most of these 
patients appear to have a much smaller neorectum or 
reservoir. Patients who have had the fewest number of 
stools demonstrate a strong desire to hold back voluntarily 
and not stool when they have peristalsis and the urge to 
defecate. The result of voluntary holding appears to 
enhance the degree of early dilation of the neorectum. 
Stasis with an alteration of bacterial flora has been 
described as the cause of mucosal inflammation or nonspe- 
cific ileitis resulting in watery, increased output in 
patients with the Kock pouch.''^^ Because of this observa- 
tion, we have treated several of our patients with metroni- 
dazole (Flagyl) or tetracycline hydrochloride and have seen 
occasional improvement. Even patients with severe early 
problems have continued to improve with time. It would 


seem that this improvement is related primarily to dilation 
of the terminal ileum or neorectum, which provides a 
greater reservoir and possibly changes the absorptive and 
secretory functions of the mucosa. In patients who contin- 
ue to have an increased number of stools months after 
closure, construction of an internal pelvic reservoir may be 
indicated, as suggested by others.'*' 

The number of stools is definitely increased as compared 
with the normal, but this has been quite acceptable to this 
group of patients. More importantly, with bowel continuity 
preserved, these patients are allowed to stool in the normal 
way and have no need for bags, tubes, and appliances. We 
have been encouraged by the absence of major complica- 
tions in the most recent 11 patients. We therefore continue 
to recommend the operation in selected young persons with 
chronic ulcerative colitis and familial polyposis. 
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Discussion 


ROBERT T. SoPER, MD, Iowa City: This operation has a number 
of advantages, assuring the patient near-perfect control of his 
bowels and also resecting all of the involved rectal mucosa right 
down to the pectinate line. In 1973 Dr Shirazi and I, both members 
of this organization, reported the use of this operation in four 
patients with familial polyposis coli. In addition, we have subse- 
quently added to the series patients with ulcerative colitis as well 
as patients with total colonic Hirschsprung’s disease. We have 
been very pleased with the long-term results, both in terms of 
effectively treating the diseases for which the operation is per- 
formed as well as assuring the patients near-normal bowel con- 
trol. 

One of the advantages of the operation as originally described is 
the complete avoidance of a pelvic dissection. Therefore, the 
modification described by Drs Telander and Perrault in which 
there is some pelvic dissection raises the possibility of pelvic 
collections or denervation problems, which they obviously have 
managed to avoid. These are complications of the old Swenson 
procedure, and I believe that conventional endorectal stripping 
avoids this pelvic dissection and is one of the advantages of the 
operation. 

I am intrigued by the dilation of the terminal ileum by the 
balloon technique described by the authors. This is an advantage I 
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intend to employ on returning to Iowa City. 

STANLEY M. GOLDBERG, MD, Minneapolis: The concept of an 
ileoanal anastomosis is an appealing one, and several attempts 
have been made over the past 30 years with this procedure. The 
procedure has usually been abandoned because of the frequency of 
bowel movement. 

The authors allude to the importance of the capacity of the 
neorectum in controlling the frequency of stool. Thus, it seems 
that there is a rationale for the construction of a reservoir or 
pouch. 

Two advances have encouraged a fresh approach to the possibil- 
ity of total elimination of affected mucosa with retention of 
alimentary continuity. The first is the evolution of the Kock ileal 
reservoir, and the second is the development of the technique of 
endoanal anastomosis. 

A recent report from the University of Tokyo detailed the 
results in 26 patients in whom a “J” loop was used instead of a 
straight ileoanal anastomosis. This group of patients averaged 
eight to ten bowel movements per day. In several patients, the 
surgeons were unable to remove the inflamed mucosa from the 
circular muscle of the rectum and the procedure was abandoned. 
Have the authors had any similar experiences where they have 
been unable to remove the mucosa from the rectum? 
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Parks et al recently reported their results with a pelvic pouch 
and ileoanal anastomosis in 21 patients. They had a 0% mortality, a 
0% incontinence of stool, and an average evacuation rate of 3.8 
stools per day. Ten of their patients had to catheterize the pelvic 
pouch similar to the procedures for patients with a Kock continent 
ileostomy. However, 50% of their patients had spontaneous evac- 
uation of the pouch without the use of the catheter. 

I would also wonder what the authors' thoughts are on the role 
of the pouch. Should it be a triple-loop aperistaltie pouch like Parks 
et al construct? Do they see any advantage in the J loop over the 
straight ileoanal anastomosis? As I see the situation, there appears 
to be a trade-off between intubation of a pouch and the frequency 
of stooling. 

Looking at the problem another way, if one accepts the figure of 
4% as the cancer risk in chronic ulcerative colitis with only a 
retained rectum, should we reevaluate the ileorectal anastomosis 
as a viable alternative without constructing pouches? 

DR TELANDER: I agree with the potential problems that could 
arise from using Swenson's approach from above. The great value 
of the Soave method is that it essentially eliminates possible 
injury to the innervation of the bowel and bladder. However, 
Swenson had a rather low incidence of this injury. The dissection 
we deseribed remains directly on the wall of the rectum and does 
not go as low as the Swenson procedure but stops at the levators. 
We then perform an endorectal stripping, or rectal mucosectomy, 
but shorterin length. We have not had such an injury thus far, but 
the point is an exeellent one. 

With regard to Dr Goldberg's comments, the operators from 
Tokyo who carry out a J loop again provide an interesting concept, 
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which may be an excellent adjunct to the ileoanal anastomosis. 
However, I do not think this has as yet been proven. The fact that 
they do not remove the mucosa in all patients concerns me. We 
have been able to remove it in all patients. Even in the presence of 
extremely active disease, we have removed all mucosa intact and 
as a tube. 

His comments regarding the experience of Parks et al are also 
very pertinent because that group has done some very interesting 
work in this area. What do we think of the application of the 
pouch? Again, it may prove to be a very helpful adjunct, but 
our concerns are several. As we assessed our group of patients, the 
pouch would appear to have been particularly valuable perhaps in 
three patients. Certainly it is a more complicated procedure and 
adds a substantial amount of surgery to the procedure, with extra 
suture lines. Their morbidity and abscess rate was significant, and 
one cannot ignore the potential sepsis. In addition, approximately 
half of their patients could not stool spontaneously and required 
insertion of a tube. 

Dr Fonkalsrud has departed from the ileal reservoir te a simpler 
double-lumen type of pouch, and the Japanese certainly have an 
excellent thought in the J pouch. Nevertheless, bringing down a 
double lumen through the sphincter mechanism does concern me. 
However, at this point, the Japanese are reporting approximately 
eight stools per day in their patients, which is certairly no less 
than the results we have reported here. The patients with ileorec- 
tostomy described from St Mark's Hospital, London, had an 
average of four stools per day. Whether we are at four or six stools, 
I think the quality of the patient's life, as they assess it, is the key 
consideration. i 
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Hartmann's Procedure 


Its Use With Complicated Carcinomas of Sigmoid Colon and Rectum 


Stephen G. ReMine, MD, Roger R. Dozois, MD 


è We assessed the safety of Hartmann's procedure in terms of 
postoperative morbidity and mortality associated not only with 
the original operation, but also with reestablishment of colorec- 
tal continuity and long-term survival. We studied 107 consecu- 
tive patients in whom Hartmann's procedure was performed 
either electively (96) or as an emergency (11) between 1970 and 
1975. In 87, the resection extended below the peritoneal reflec- 
tion. The mean age of the patients was 67 years. The principal 
indication for Hartmann's procedure was palliation (53%), 
obstruction (42%) either alone or with perforation, and technical 
difficulties (5%). Four patients died (3.7%) in the immediate 
postoperative period, two after elective surgery (2.1%). Compli- 
cations were observed in 35 patients, including wound infection 
or dehiscence (22), urinary tract problems (seven), and pelvic 
abscess (three). Colorectal continuity was reestablished in ten 
patients without mortality or morbidity. The mean five-year 
survival for Dukes’ B, C, and D lesions was 54%, 23%, and 3%. 
Hartmann’s procedure, when performed for complicated carci- 
nomas of sigmoid colon and rectum, including subsequent 
restoration of bowel continuity, is safe and can be associated 
with long-term survival. 

(Arch Surg 1981;116:630-633) 


T 1921, 13 years after Miles first described the technique 
of abdominoperineal resection for carcinomas of the 
lower rectum, Hartmann' proposed an operation for the 
removal of carcinomas located in the lower sigmoid colon 
and upper rectum. The procedure involved resecting the 
tumor mass and adjacent bowel, closing the distal rectal 
stump intraperitoneally, and establishing an end-sigmoid 
colostomy. This technique was soon popularized by Sou- 
pault? and by Hartmann himself.* The use of the operation 
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was subsequently extended to include tumors located below 
the peritoneal reflection" and even nonneoplastic dis- 
eases.” Goligher warned, however, that extension of Hart- 
mann's procedure below the peritoneal reflection may be 
complicated by pelvic collections due to inadequate drain- 
age.' 

Ablation of tumors of the sigmoid colon and those of the 
upper and middle rectum together with primary anastomo- 
sis can now be achieved with minimum risk to the patient.* 
Hartmann's operation is therefore used less frequently 
today and is usually reserved for more complicated and 
diffieult tumors. We assessed the safety of Hartmann's 
procedure in terms of postoperative mortality and morbid- 
ity associated not only with the original procedure, but also 
with the operation to restore colorectal continuity, and 
evaluated the long-term survival. 


SUBJECTS AND METHODS 
Patient Population 


Our population consisted of 107 consecutive patients in whom 
Hartmann's procedure was performed for sigmoidorectal carcino- 
mas at Mayo Clinic, Rochester, Minn, during the six-year period 
between 1970 and 1975. Of these 107 patients, 66 were men and 41 
were women. Their ages ranged from 22 to 91 years, averaging 67 
years for both sexes (Fig 1). 


Indications for Surgery and Extent of Resection 


The majority of patients (96) were operated on electively, 
whereas 11 patients required emergency surgery. The principal 
indication for proceeding with Hartmann's procedure as assessed 
by the surgeon at the time of operation included palliation (53.38%), 
obstruction (42%), and technical difficulties because of large 
tumors (4.7%). Of those 45 patients with obstructing tumors, 14 
had associated perforation. 

In 86 patients (80.4%), the resection extended below the perito- 
neal reflection. The amount of bowel resected varied from 8 to 59 
cm, with a mean of 23 cm. Reestablishment of colonic continuity 
was attempted in 11 patients. In seven of these, the proximal end 
of the rectal stump rested above the peritoneal reflection. 
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Fig 1.—Distribution of patients by age and sex. 


100 


80 
Dukes' B 27 
60 
96 
40 
No resection 
20 (5) 
o 


Years 


Fig 3.—Survival in 107 Hartmann’s procedures. Note that five 
additional patients who had no resection of tumor are included 
for comparison. 


Follow-up and Survival 


All patients except two were followed up for at least five years 
or until death. Survival was assessed according to the extent of the 
disease and the indication for surgery. The tumors were segre- 
gated pathelogically according to Dukes’ classification." One lesion 
was classified as Dukes' A, whereas in the remaining 106 patients 
the tumors were classified as Dukes’ B (25%), € (38%), and D (36%). 
Most obstructing esions were Dukes’ C tumors, whereas resection 
for palliation was performed mostly for Dukes’ D tumors (Fig 
2). 

RESULTS 
Mortality 


Four of the 107 patients (3.7%) died within the first 30 
days after operation. Two of 96 patients (2.1%) died after 
elective operation, one of sepsis and the other of myocar- 
dial infarct. Of the 11 patients undergoing emergency 
surgery, two died (18.2%), one of intra-abdominal hemor- 
rhage and the other of overwhelming sepsis due to perfo- 
ration present prior to surgery. The mean age of these four 
patients was 80.2 years. 


Morbidity 


The mean hospital stay was 17.4 days, ranging from nine 
to 47 days. Major and minor postoperative complications 
developed in 35 of the 107 patients (32.7%). The majority of 
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Fig 4.—Survival in 40 patients with obstructing tumors after 
Hartmann's procedure. 
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Fig 5.—Survival in 54 patients in whom Hartmann's procedure 
was considered palliative. 


complications included wound infection or dehiscence (22 
patients), pelvic abscess or hematoma (four patients), and 
urinary tract problems (seven patients). Reoperation was 
necessary in 13 patients because of wound dehiscence 
(five), pelvic abscess (two), small-bowel obstruction (two), 
persistent urinary retention (two), postoperative acute 
cholecystitis (one), and intra-abdominal hemorrhage (one). 
Three of four patients in whom pelvic collections devel- 


Hartmann's Procedure—ReMine & Dozois 631 








E 


oped, ie, three abscesses and one hematoma, had under- 
gone a form of Hartmann's procedure in which resection 
extended below the peritoneal reflection. The mean age of 
patients with complications was 71 years. 


Long-term Survival 


The overall mean five-year survival rates were 54%, 23%, 
and 3% for patients with Dukes’ B, C, and D lesions (Fig 3). 
Sex and age did not affect survival. In patients undergoing 
Hartmann's procedure for obstruction, the mean survival 
was 3.8 years. The five-year survival rates for patients 
with Dukes’ B and C tumors, however, were 50% and 32%, 
respectively. None of the patients with Dukes' D tumors in 
this subgroup of patients survived more than 3.5 years (Fig 
4). When Hartmann's procedure was performed for pallia- 
tion, the mean survival was 1.8 years. Of the patients with 
Dukes’ B tumors, 55% lived at least five years (Fig 5), 
whereas for those with Dukes’ C and D lesions, less than 6% 
survived five years. 

Mortality, Morbidity, and Survival 
After Reestablishment of Bowel Continuity 


Reestablishment of bowel continuity was attempted in 
11 patients and was successful in ten. There were no deaths 
or complications in this group and the mean hospital stay 
was only 11.5 days. The mean time between resection of 
the tumor and restitution of bowel continuity was 11.8 
months. Eight of these ten patients survived at least five 
years. The other two patients who originally had Dukes' B 
tumors died within 3.5 years, of recurrent tumor. In both 
patients, reanastomosis was established less than three 
months after the initial resection. Within 12 months, both 
patients had obvious recurrent carcinoma. 


COMMENT 


Our results indicate that Hartmann's procedure, includ- 
ing subsequent operation to reestablish colorectal continu- 
ity, can be performed safely. An overall mortality of 3.7% 
(2.1% after elective operation) is not excessive when one 
considers the advanced mean age of the patients who died 
(80 years), the unfavorable nature of many of these tumors, 
and the extension of the dissection below the peritoneal 
reflection in 80% of the patients. The somewhat high 
complication rate (33%) may stem from these latter two 
factors, which may also explain, at least in part, why the 
great majority of complications consisted of wound, uri- 
nary tract, and pelvie problems. Our results compare 
favorably with those of others'" and indeed are very similar 
to the results reported by Akwari and Kelly* for less 
advanced lesions treated electively by anterior resection. 

One of the less attractive aspects of Hartmann's proce- 
dure refers to the potential problems associated with the 
restitution of colorectal continuity, especially when the 
rectal remnant is located well below the peritoneal reflec- 
tion. In our series, reestablishment of colonie continuity 
was attempted in only 10% of the patients, mostly because 
of the advanced status of the lesions at the time of the 
primary procedure and also because resection extended 
below the peritoneal reflection in 80% of the patients. We 
found that reanastomosis was attempted in more favorable 


632 Arch Surg—Vol 116, May 1981 


situations, as evidenced by the observation that of the ten 
patients in whom continuity was restored, eight survived 
five years. It was gratifying to find that continuity could 
be accomplished with minimal morbidity. The two patients 
who did not survive five years had their bowel continuity 
restored within three months after the original operation. 
Both had obvious recurrence of their disease in less than 
one year. We favor delaying such an attempt until nine to 
12 months have elapsed after the primary procedure, to 
allow not only for complete healing of surrounding struc- 
tures, but also for better assessment of tumor behavior. In 
other words, a second laparotomy to reestablish continuity 
could also serve as a second-look operation. 

Hartmann's procedure not only allows for removal of 
extensive and difficult tumors, but also can result in 
long-term survival. The overall five-year survival rate for 
the entire group was 21%. However, when the group was 
subdivided according to the stage of the disease and the 
indications for surgery, major differences emerged. When 
surgery was performed for palliation, 55.5% of the patients 
with Dukes’ B lesions lived at least five years. For patients 
with Dukes’ C and D lesions, however, the outlook was 
dismal. In contrast, resection for obstructing lesions bene- 
fited patients with either Dukes’ B or C tumors, with 50% 
and 32% of the patients, respectively, surviving at least 
five years. Therefore, we strongly believe that such lesions 
should be approached aggressively and resected even in the 
face of extensive local disease. Indeed, none of the five 
patients seen during the same period (not included in the 
107 patients described thus far) in whom an end-sigmoid 
colostomy with closure of distal stump was performed 
without resecting the tumor survived two years (Fig 3). 

We conclude that Hartmann's procedure for complicated 
rectosigmoid carcinomas is an acceptable procedure 
because it is safe and can be accompanied by long-term 
survival. Moreover, reestablishment of bowel continuity 
can be aecomplished with minimal risk in carefully selected 
patients, but should be deferred for at least nine to 12 
months after initial resection. Finally, despite the presence 
of large and locally invasive tumors, a reasonable length of 
survival ean still be achieved with aggressive surgical 
resection. 
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Discussion 


LEONARD RosorF, MD, Los Angeles: Hartmann's first publica- 
tion recommending this procedure for carcinoma of the sigmoid, 
rectosigmoic, and rectum appeared in 1921; however, in 1909 
Hartmann had published an article in which he agreed with 
Sudeck that there is a critical point along the course of the inferior 
mesenteric artery below which ligation may result in necrosis of 
the distal bowel and a leaking suture line if anastomosis is 
attempted. Jespite the "knowledge explosion" of recent years, 
many recen: graduates of surgical training programs seem to be 
unaware of this “critical point," by anatomic description or 
eponymic designation! 

The present report confirms the value of Hartmann’s procedure 
as an alternative to resection and primary anastomosis in selected 
cases, especially the poor-risk patient. It is significant that even in 
an institution highly respected for its master surgeons and 
long-standing advocacy of one-stage anterior and low anterior 
reseetion for carcinoma of the sigmoid, rectosigmoid, and rectum, 
107 Hartmann's procedures were performed in the five years 
reported. In the vast majority of patients, these were performed 
electively, and in approximately half of the cases the procedure 
was not performed as a palliative measure. The study confirms the 
usefulness of Hartmann's operation in the presence of obstruction 
and in other instances where resection and primary anastomosis 
might be hazardous to the patient. 

In some instances, an experienced surgeon may hesitate to 
perform Hartmann’s procedure because of anticipated difficulties 
with subsequent restoration of bowel continuity. What sugges- 
tions can the authors give us to make the second stage less 
difficult technically, and what measures, if any, did they use to 
make the closed distal end of the gut more easily identifiable 
during the scond operation? | 

ALLEN M. BovDEN, MD, Portland, Ore: We must remember in 
considering this presentation that the data represent only a small 
subset of patients from a very large group at the Mayo Clinic with 
carcinoma of the sigmoid colon and rectum, of whom the vast 
majority were treated more conventionally. We must also remem- 
ber that the report includes only those treated between 1970 and 
1975, prior to such advances as the EEA stapler. 

Although -hese data were not detailed, one can extrapolate by 
listing some of the problems that, no doubt, were encountered in 
these cases, making anastomosis unsafe or unwise. The authors 
said that perforation with abscess or peritonitis was noted in 14% 
of the patients. Other complications perhaps included advanced 
adherent les. ons, often below the pelvic floor, that were removed 
with difficulty and left a wet field that might compromise 
anastomosis; partially obstructing lesions encountered when the 
preoperative bowel preparation proved to be inadequate; or 
patients with serious systemic disease or very advanced age whose 
conditions responded poorly during the operation. Each of us, I am 
sure, might add unusual problems to such a list. | 

My associates and I have liberally added complementary colos- 
tomy to protect an anastomosis when any doubt exists that the 
hookup might be insecure. I must assume that for some reason this 
contingency did not apply in the eases under consideration in this 
report. | 

I am disturbed by the fact that in only 10% of patients was 
reestablishment of bowel continuity attempted. I believe that 
colostomy should be considered a morbid situation except in 
patients whe require removal of the rectum and anus and I have 
made every effort to avoid permanent colostomy in other circum- 
stances. 

The report reveals that a large number of these patients 
survived three to five years, even though most of the procedures 
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were performed for what was thought to be palliation. 

For complete large-bowel obstruction without perforation, it has 
been my practice to postpone definitive surgery until preliminary 
transverse colostomy or cecostomy has relieved the obstruction. I 
cannot recall a single instance in which the colostomy was not 
closed after resection and anastomosis had been accomplished in 
the second stage. - 

It is unclear to me why Hartmann's resection was chosen for 
patients with obstruction in the absence of perforation, and I ask 
the authors to address this in their conclusions. 

I agree that efforts to restore continuity after preliminary 
reseetion should be postponed until all evidence of infection has 
subsided and reaction to the trauma of surgery has disappeared. 
Certainly, in many severe problems encountered by the authors, 
prolonged delay seemed to be indicated. However, in most of our 
cases of diverticulitis, for example, in which Hartmann's operation 
was chosen, anastomosis at the second stage was accomplished 
within three to four months. In patients whose life expectancy is 
short, it seems to me that efforts to restore continuity should be 
considered at the earliest possible date, and I ask why it was not 
undertaken in more than 10% of these patients. 

DR Dozois: Dr Boyden, we have not in this series of patients 
used the transverse loop colostomy for obstructing carcinoma 
because we were looking at a specific procedure, namely Hart- 
mann's operation. However, in other instances we have used the 
transverse loop colostomy. 

When dealing with an obstructing carcinoma of the sigmoid 
colon and upper rectum, I prefer to remove the large, bleeding, 
obstructing tumor locally and then bring the end of the sigmoid 
colon out, rather than go to the transverse colon leaving the tumor 
behind. 

From the patient’s point of view, an end-sigmoid colestomy is 
easier to deal with, especially for an older patient, than is a 
transverse loop colostomy, wherein the patient must always wear 
an appliance. 

Reanastomosis was delayed mostly to allow for complete healing 
of soft tissues, and thus facilitate later reanastomosis. Also, since 
we were dealing with advanced lesions, we wanted to allow enough 
time for a pelvic recurrence to show up, so we would not have to 
put the patient through an unnecessary second procedure, namely 
attempt at reanastomosis. j 

Dr Rosoff, the most commonly voiced criticism of Hartmann's 
procedure is the diffieulty of later reanastomosis. In our series, 
only 10% of these patients underwent reanastomosis, mostly 
because in 80% of them the lesion was low, ie, the stump rested 
below the peritoneal reflection, and also because they had 
advanced tumors. If the stump lies above the peritoneal reflection, 
later reanastomosis is obviously much easier: we either close the 
stump with catgut and interrupted silk or use the TA 55 stapler 
and then invert the row of staples with interrupted silk. Some of 
us have used the two-corner silk sutures and have attachec them to 
the undersurface of the abdominal wall to facilitate later identifi- 
cation. I suspect that with the EEA stapler, we will be able to 
restore continuity in a larger number of patients. 

Finally, I wish to mention a technique that has been described 
by Roseau. At the time of Hartmann's procedure, if the rectal 
stump is long enough the sigmoid colon and the rectum are 
apposed together with interrupted silk in a side-to-end fashion 
and an end-sigmoid colostomy fashioned. This has the acvantage 
that at a later stage the end-sigmoid colostomy can be simply 
taken down, the excess sigmoid colon removed, and the sigmoid 
colon and rectum already approximated can be easily anasto- 
mosed. 
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Surgery, Nutritional Support, 


and Survival in Patients 
With End-Stage Renal Disease 


Joseph L. Giacchino, MD; W. Peter Geis, MD; Bruce H. Wittenstein, MD; 
Vinod K. Bansal, MD; Vasant C. Gandhi, MD; Leonard L. Vertuno, MD 


€ in 216 patients with end-stage renal disease (ESRD) 
undergoing 406 major operations, surgery was elective in 143 
cases (mortality, 1.4%) and nonelective in 263 (mortality, 11.1%). 
Of 82 patients who received 105 pretransplant operations to 
prevent posttransplant complications, eg, gastrointestinal 
hemorrhage, urinary tract sepsis, and azathioprine intolerance, 
surgical mortality was 1.9%, with 80 patients becoming active 
candidates for transplantation. Sepsis requiring surgical care 
occurred in 54 patients, in 36 of these in the posttransplant 
period. Parenteral and enteral hyperalimentation was used as a 
therapeutic adjunct in 40 of these patients. Overall mortality in 
those with septic complications was 35.2%, 22.5% in the nutri- 
tional support group and 71.4% in the group not receiving 
hyperalimentation. Improved survival rates can be achieved for 
surgical emergencies in ESRD, particularly in the posttransplant 
immunosuppressed patient, if both definitive surgical interven- 
tion and nutritional support are actively applied. 

(Arch Surg 1981;116:634-640) 


yes with surgical and nutritional care in end- 
stage renal disease (ESRD) demonstrates the 
achievement of exceptional survival rates for patients in 
both the pretransplant and posttransplant periods. Elderly 
dialysis-dependent patients, potential renal transplant 
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recipients, and heavily immunosuppressed posttransplant 
patients will frequently require surgical intervention on an 
elective basis and for emergency resolution of sepsis crises 
and catabolic illnesses. 

Of particular concern is the efficacy of preventing 
posttransplant complications by pretransplant surgery. 
Gastrointestinal (GI) hemorrhage and perforation, urinary 
tract sepsis, and azathioprine intolerance after renal trans- 
plantation may all, to a certain degree, be obviated by 
prophylactic operative intervention before transplanta- 
tion. Impetus for this approach has evolved from recogni- 
tion of the prohibitive mortalities of posttransplant septic 
catastrophes.'* Graft survival can be increased without an 
increment in patient mortality by pretransplant splenecto- 
my." 

Total surgical care of the patient with ESRD will 
necessarily involve nutritional support. Septic complica- 
tions require restoration and maintenance of the anabolic 
state if maximal survival is to be expected from surgical 
intervention. Heretofore, parenteral hyperalimentation 
has not, to our knowledge, been reported in a group of 
debilitated patients with ESRD, particularly septic, immu- 
nosuppressed, posttransplant patients. 

We herein report a 7.5-year experience with the surgical 
and nutritional care of 216 patients with ESRD. A spec- 
trum of patients and major operative procedures has been 
included that is representative of the surgical require- 
ments of a large group of maintenance-dialysis patients in 
a transplantation center. 


PATIENTS AND METHODS 


Patients requiring long-term maintenance hemodialysis and 
peritoneal dialysis were treated from 1973 to 1980 at both Loyola- 
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Stritch School of Medicine, Maywood, Ill, and Hines (Ill) Veterans 
Administration Hospital. The population of 216 patients included 
181 men and 35 women ranging in age from 19 to 85 years with an 
average of 46 years. Of 140 patients at the VA hospital, the mean 
age was 51 years, whereas the mean age of 76 patients at the 
private institution was 39 years. 

This operative experience does not include the renal transplant 
operation or vascular and peritoneal access procedures. However, 
laparotomies for complications of peritoneal dialysis have been 
considered. All surgery was performed under either general or 
spinal anesthesia. An arbitrary distinction between elective and 
nonelective cases was made. The nonelective category includes all 
urgent and emergency cases in acutely ill patients. The acute 
illness may have allowed several days of preoperative preparation 
or, on the other hand, may have required immediate surgery. Of 
143 elective operations, 92 were pretransplant prophylactic opera- 
tions; 19 were operations done after successful transplantation; 
and 32 were operations on dialysis-dependent patients. Of 263 
nonelective procedures, 13 were for complications of pretransplant 
surgery; 23 were done after successful transplantation; 106 were 
transplant nephrectomies; 49 were other posttransplant opera- 
tions; and 72 were performed on dialysis-dependent patients. 

A protocol was formulated for surgery in the potential trans- 
plant recipient. All recipients underwent elective testing in the 
pretransplant period on a separate hospital admission. Historical 
data were requested regarding peptic ulcer disease (PUD), biliary 
colic, diverticulitis, urinary tract infection, and prior blood trans- 
fusions. Multiple complete blood cell and platelet counts, quantita- 
tive urinalysis, and urine cultures were performed. Radiologic 
examinations included a barium swallow, oral cholecystogram or 
gallbladder ultrasonography, barium enema, liver-spleen sean, and 
voiding cystourethrogram. Upper GI (UGI) endoscopy was occa- 
sionally performed to confirm evidence of PUD. Cystoseopy and 
cystometries were done if the voiding cystourethrogram was 
abnormal. Anti-glomerular basement membrane (AGBM) anti- 
body levels were measured with a history of rapidly progressive 
glomerulonephritis. Renin levels were determined in patients who 
had hypertension that was refractory to fluid and sodium restric- 
tion, hemodialysis, and antihypertensive medications. Calcium- 
phosphate products, serum parathyroid hormone (PTH) levels, and 
soft-tissue and bone surveys were achieved when advanced sec- 
ondary hyperparathyroidism was suspected. 

Pretransplant GI surgery was performed for the following 
reasons: (1) a history of PUD or documented PUD at the time of 
workup; (2) cholelithiasis or cholecystopathy; (3) a history of 
diverticulitis with documented diverticulosis. Bilateral nephrecto- 
my was performed for chronic pyelonephritis, a history of infected 
polycystic kidneys, AGBM disease, and high-renin hypertension. 
Nephroureterectomy was done for vesicoureteral reflux. Poor 
bladder emptying required an ileal conduit. An attempt was made 
to screen a group of patients with increased splenic activity and 
therefore to perform selective pretransplant splenectomy. Criteria 
included the following: (1) an average platelet count below 
200,000/cu mm; (2) WBC counts consistently below 3,500/cu mm; 
(3) ongoing transfusion requirements with a hematocrit value 
persistently in the 15% to 18% range; and (4) splenomegaly by 
liver-spleen scan. Other splenectomies were routinely performed 
before and after use of the above criteria. Patients with metastat- 
ic calcifications and high calcium-phosphate products refractory to 
treatment underwent subtotal parathyroidectomy. 

Virtually all pretransplant operations were performed on a 
separate occasion from the renal transplant. An indefinite postop- 
erative recuperation period was recommended before transplanta- 
tion and was at least of several weeks’ duration. Within the last 12 
months, a pretransplant blood transfusion protocol was incorpo- 
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rated with pretransplant surgery. Prior to this, transfusions were 
avoided, and, if necessary, leukocyte-poor blood was adminis- 
tered. 

Surgery in the posttransplantation period was usually on a 
nonelective basis. The transplant nephrectomy was the most 
frequently performed operation. Indications for removal of irre- 
versibly rejected organs included the following: (1) unexplained 
fever; (2) graft tenderness; (3) refractory hyperkalemia; (4) throm- 
boeytopenia; and (5) bacteremia or septicemia. Candidates for 
second transplants underwent first transplant nephrectomy to 
remove a focus of chronic antigenic exposure. These criteria 
resulted in the removal of all acutely rejected grafts and a few 
chronically rejected organs of greater than one year’s survival. 
After transplant nephrectomy, patients frequently required 
further nonelective surgery for resolution of wound complica- 
tions. 

Gastrointestinal and urinary tract emergencies dictated urgent 
operative intervention in the posttransplant period. This common- 
ly involved GI hemorrhage and perforation as well as bladder 
perforation and ureteral necrosis. Transplant wound problems 
such as perinephrie infection often required formal operative 
drainage procedures. Open allograft biopsies were frequently 
performed for diagnosis of acute graft dysfunction. 

Patients with functional grafts underwent elective surgery 
from six weeks to several years after transplant. This included 
splenectomy for azathioprine intolerance, parathyroidectomy for 
tertiary disease, internal lymphocele drainage, cholecystectomy, 
melanoma excision and nodal dissection, renal artery stenosis 
repair, and inguinal hernioplasty. 

Dialysis-dependent patients who were not transplant candi- 
dates required numerous elective and nonelective operations. The 
majority were nonelective and involved laparotomies for complica- 
tions of percutaneous and permanent peritoneal dialysis as well as 
other abdominal emergencies similar to the population without 
renal failure. Elective inguinal and ventral hernia repairs were 
necessary owing to exacerbation of symptoms and size while the 
patient was receiving long-term peritoneal dialysis. Unilateral 
and bilateral nephrectomies were performed for infeetious and 
hypertensive problems. 

Nutritional support was administered in a nonrandomized 
fashion to 40 critically ill patients with ESRD in this study. 
Fourteen similar patients with inadequate caloric intake did not 
receive nutritional support simply because they comprised our 
early experience with critical care in ESRD. The mean age of the 
nutritional support group was 45 years, whereas the mean age of 
the group not receiving nutritional supplementation was 54 years. 
The following categories of patients were included: (1) those with 
intra-abdominal complications after pretransplant surgery; (2) 
dialysis-dependent patients with intra-abdominal catastrophes; 
(3) posttransplant patients with GI and urinary tract compliea- 
tions; (4) patients with complications of transplant nephrectomy; 
(5) posttransplant patients with pulmonary sepsis; and (6) post- 
transplant patients with sepsis of unknown etiology. All patients 
were found to have inadequate caloric intake prior to institution of 
hyperalimentation. Nutritional assessment included only serum 
albumin levels. Weight loss was difficult to quantify owing to the 
variable of body water in the acutely ill population receiving 
dialysis. 

Modalities of nutritional support included both enteral and 
parenteral solutions. Patients were initially given parenteral 
therapy, which was continued until the enteral route achieved 
adequate function for high-calorie intake. Parenteral solutions of 
varying dextrose concentrations (25% to 52.5%) and amino acid 
contents (essential amino acids only vs combined essential and 
nonessential) were administered. Enteral feedings involved a 


Renal Disease—Giacchino et al 635 





commercial mixture of carbohydrate, fat, and essential amino 
acids plus histidine. The goal of therapy was the administration of 
3,000 to 4,000 calories per day. Recent use of parenteral fat 
emulsions assisted in reaching this goal. Frequency of dialysis 
directly depended on the volume of fluid administered. In patients 
receiving peritoneal dialysis, status was often maintained by 
long-term exchanges. 


RESULTS 


Two hundred thirteen of the 216 patients with ESRD 
underwent a total of 406 major operations or approximate- 
ly 1.9 operations per patient. The additional three patients 
were included in the study as typical examples of the 
benefits of nutritional support in the posttransplant peri- 
od. Elective surgery accounted for 143 cases, whereas 263 
cases were nonelective. At the VA hospital, 137 of 140 
patients sustained 260 operations (1.9 per patient), of 
which 78 were elective and 182 were nonelective. Seventy- 
six patients at the private hospital underwent 146 opera- 
tions (1.9 per patient); 65 cases were elective and 81 were 
nonelective. 

Overall mortality resulting from the treatment of the 
216 patients was 14.8% (32 deaths). Six deaths in 76 
patients (7.9%) occurred in the private hospital, and 26 
deaths in 140 patients (18.6%) occurred in the VA hospital. 
Twenty-nine of the 32 mortalities resulted from nonelec- 
tive surgery, representing an operative mortality of 11.1% 
(7.4%, private hospital; 12.7%, VA hospital) Two of 32 
patients died after elective surgery at the VA hospital 
(2.6% operative mortality), whereas no deaths in 65 elective 
cases occurred in the private hospital. The remaining 
casualty was a patient at the VA hospital with bacterial 
sepsis in the early posttransplant period who did not 
receive nutritional support. The age range of all 32 deaths 
was 28 to 78 years, with a mean of 46 years. The mean 
mortality age at the private institution was 41 years, and 
at the VA hospital it was 48 years. 

Pretransplant surgery represented 105 operations in 82 
potential recipients with an average age of 40 years. 
Forty-four patients (mean age, 34 years) underwent 61 
operations at the private hospital. Thirty-eight patients 
(mean age, 45 years) received 44 operations at the VA 
hospital. Of the total 105 operations, 92 were elective and 
13 were nonelective reoperations to resolve complications 
of the initial surgery. One hundred three of 105 cases were 
accomplished on separate hospitalizations from the renal 
transplant, whereas only two were done simultaneously. 
Two of 82 patients died as a result of surgery, for an 
operative mortality of 1.9%. Both deaths occurred in the 
VA hospital: (1) a 44-year-old man who had a truncal 
vagotomy, hemigastrectomy, splenectomy, and left ne- 
phrectomy died after respiratory arrest due to antibiotic- 
muscle relaxant interaction and early extubation; and (2) a 
50-year-old man died immediately after bilateral nephrec- 
tomy owing to an ABO incompatible blood transfusion. 

Pretransplant splenectomy was performed in a total of 
58 patients and was frequently combined with other 
procedures. Thirty-six of 144 patients receiving first- 
cadaver allografts were splenectomized. One-year graft 
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survival was 61.1% in splenectomized patients and 31.2% in 
nonsplenectomized patients. One-year patient survival in 
the splenectomized group was 88.9%, whereas it was 87.0% 
in the nonsplenectomized group. No beneficial effect of 
splenectomy was documented for second- or third-cadaver 
grafts or living-donor grafts. 

Pretransplant truncal vagotomies with drainage proce- 
dures were done in ten patients. The routine drainage 
procedure consisted of a pyloroplasty in nine patients; one 
patient underwent a Billroth's II gastric resection. Only 
one patient with a pretransplant vagotomy experienced a 
posttransplant UGI complication. Four patients with 
known PUD inadvertently bypassed pretransplant vagoto- 
my, and two of these sustained posttransplant ulcer com- 
plications. In a group of 158 first transplants (130, cadaver 
donor; 28, living donor) without pretransplant evidence of 
PUD, ten patients (6.3%) suffered either UGI hemorrhage 
or perforation in the posttransplant period. 

Other elective pretransplant surgery included three cho- 
lecystectomies, two of which were combined with other 
procedures. Two left-sided colectomies were performed, 
one simultaneous with other procedures. Pretransplant 
surgery on the urinary tract included 41 bilateral nephrec- 
tomies, three unilateral nephrectomies, three ureterecto- 
mies after prior nephrectomies at other institutions, three 
ileal conduits, and one total cystectomy. Thirty of the 
above 51 urinary tract operations were performed with 
other GI procedures. 

The 13 nonelective pretransplant operations were per- 
formed in seven patients. In two patients, lysis of adhe- 
sions was necessitated for simple and complete mechanical 
small-bowel obstructions, both at approximately one year 
after surgery. One patient suffered dehiscence of his left 
subcostal splenectomy incision. The remaining four 
patients required a total of ten abdominal explorations for 
localized and diffuse peritonitis, with one patient alone 
requiring seven explorations. All seven patients survived 
resolution of their complications. 

Parathyroidectomy was performed in a total of 11 
patients in this study. Five patients received the operation 
in the pretransplant period. All five underwent transplan- 
tation, of whom three proceeded to achieve greater than 
one-year graft survival without evidence of hypercalcemia. 
Three dialysis-dependent patients underwent subtotal 
parathyroidectomy. Subtotal parathyroidectomy was also 
performed in three patients for tertiary disease in the 
posttransplant period. 

Seventy of the 82 patients receiving pretransplant oper- 
ations proceeded to undergo 86 renal transplants. Of these 
70 patients, 43 or 61.4% eventually received an allograft 
with at least one year of normal function. Eleven of 70 
patients (15.776) died within one year of transplantation. 
Of the remaining 12 patients not receiving transplants, 
eight remain on an active recipient list, two died while 
receiving long-term hemodialysis three months to one year 
after surgery, and two died after their initial elective 
operation (1.9% operative mortality). 

The transplant nephrectomy operation accounted for 106 
of 263 nonelective operations (40.3%) and was performed in 
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90 patients. Seven nephrectomies were performed after 
living-donor transplants and 99 after cadaver allografts. 
Patient age ranged from 19 to 60 years, with a mean of 44 
years. At the VA hospital, 59 patients with a mean age of 
47 years underwent 68 transplant nephrectomies. Thirty- 
one patients with a mean age of 39 years at the private 
hospital had 58 nephrectomies. Operative mortality 
occurred only after cadaver nephrectomy and included nine 
deaths in 99 operations (9.1%). Mortality in these cases was 
directly attributable to the following: (1) iliac fossa infec- 
tion (one); (2) iliac vessel rupture (one); (3) anesthetic 
causes (three); (4) cerebrovascular accident (three); and (5) 
acute myoeardial infarction (one). The iliac fossa infection 
rate after cadaver nephrectomy was 9.1%. Iliac vessel 
injury occurred in 4%. 

Complications of peritoneal dialysis required 21 nonelec- 
tive laparotomies in 19 patients. Eight patients underwent 
ten laparotomies for complications of temporary percuta- 
neous cannulaticn. Four sustained hemorrhage from vessel 
injury and four others suffered small-bowel perforations. 
Three of the eight patients died in the postoperative 
period. Eleven other patients required laparotomies for 
complications of permanent indwelling peritoneal cathe- 
ters used for maintenance dialysis. Five of these patients 
experienced peritoneal infections refractory to antibiotic 
irrigation. The other six patients required surgical inter- 
vention for catheter malfunction secondary to adhesions 
and loculations. Two of the latter 11 died postoperative- 
ly. | 

After renal transplantation, 31 patients with adequate 
creatinine clearances underwent 42 major operations with- 
out demonstrable impairment of renal function. Nineteen 
cases were elective, 28 were nonelective. Five operations 
were performed under spinal anesthesia and 37 were 
accomplished under general anesthesia. 

All 54 patients in both the nutritional support and 
non-nutritional support groups had serum albumin levels 
of 2.7 mg/dL or less. Nutritional supplementation ranged 
from seven days to seven months. Parenteral therapy was 
the sole method in 22 patients, whereas enteral nutrition 
was the only me:hod in six patients; both techniques were 
combined in 12 patients. Albumin synthesis during hyper- 
alimentation occarred in only three patients in the support 
group. Albumin evels were maintained at constant values 
in the majority of survivors, while in nonsurvivors they 
continued to drop despite nutritional support. 

In the nutritional support group, survival occurred in 31 
of 40 patients (77.5%). Survival in the group receiving no 
nutritional support was four of 14 patients (28.6%). This 
difference is statistically significant (P — .05). Mean age 
of patients receiving nutritional support was 46 years, 
whereas those not receiving nutritional support averaged 
55 years. Mean age of all survivors was 48 years; all 
nonsurvivors averaged 49 years. Within the nutritional 
support group, the mean age of survivors was 47 years and 
that of nonsurv:vors was 41 years. Survival in patients 
requiring surgical intervention for their acute disease was 
75% in the support group and 23.1% in the group receiving 
no support. In the posttransplant period, survival with 


Arch Surg—Vol 176, May 1981 


nutritional support was 69.0% in 29 patients; without 
nutritional support it was 28.6% in seven patients. 

Intravenous (IV) catheter complications were docu- 
mented in two of 34 patients who underwent infraclavicu- 
lar subclavian catheterization. In one patient, a Staphylo- 
coccus aureus infection developed at the catheter entry 
site. The other patient sustained a hemothorax after an 
unsuccessful catheterization, leading to an irreversible 
cardiorespiratory arrest. Attempted catheter placement in 
an arterialized segment of a radiocephalic arteriovenous 
fistula with instillation of a 25% dextrose solution led to 
early fistula thrombosis. 


COMMENT 


In a health care environment where ESRD is jointly 
treated by maintenance dialysis and transplantation, mul- 
tiple indications exist for elective and emergency surgery. 
Many procedures may more accurately be defined as 
urgent, semielective, or nonelective. In this instance, 
extended preoperative preparation in the form of multiple 
dialysis treatments for metabolic stabilization and correc- 
tion of anemia will improve operative results. 

The safety of major surgery in patients with ESRD has 
been adequately documented. Silberman has brought 
attention to certain perioperative characteristics that 
require particular consideration." Serum potassium levels 
will be elevated by infection, catabolic disease, blood 
transfusions, and intraoperative tissue trauma. The uremic 
thrombocytopathy requires minimal heparinization during 
preoperative dialysis, meticulous operative hemostasis, and 
avoidance of early postoperative hemodialysis. We favor 
the placement of peritoneal dialysis catheters at the time 
of laparotomy for peritonitis. This will allow for immediate 
and continuous postoperative dialysis as well as antibiotic 
irrigation. Infectious processes in ESRD require aggres- 
sive management in view of the depressed immunologic 
response in uremia.’ 

Of particular note in our experience has been the altered 
metabolism of neuromuscular-blocking agents. We have 
routinely used a solution of 0.25% neomycin sulfate with 
100,000 units of bacitracin per liter as an irrigant during 
intra-abdominal surgery and transplant nephrectomies. A 
combination of the absent renal excretion of the blocking 
agent and the prolonged blockage of nondepelarizing 
agents, due to interference with acetylcholine release 
secondary to neomycin and bacitracin, has resulted in 
lethal complications in the early postanesthetic period. 
Administration of anticholinesterases has produced an 
immediate false impression of effective reversal, leading 
to subsequent extubation. The inhibition of adequate 
release of acetylcholine by the antibiotic solution then 
results in an apneic episode and respiratory arrest. Four of 
32 deaths in this series have been directly related to this 
mechanism. Our current -practice is to withhold reversal 
agents and maintain ventilatory support postoperatively 
until both the muscle relaxant and the antibiotics have 
been sufficiently metabolized and excreted. 

Protection of renal function is mandatory in the post- 
transplant patient undergoing operative intervention. Pre- 
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UGI Complications After Renal Transplantation* 


Patient No./ Nutritional Patient Graft 
Age, yr/Donor Complication Treatment Support Survival Survival 
1/51/C Massive stress UG! V.P Yes Yes " 
2/31/C Duodenal perforation V, P Yes Yes Yes 
3/39/C Duodenal perforation V, P Yes No No 
4/48/C Massive stress UGI hemorrhage VP No Yes No 
5/36/C Stress UGI hemorrhage Transplant nephrectomy Yes No No 
6/55/C Gastric outlet obstruction Nonsurgical Yes Yes Yes 
7/53/C Stress UGI hemorrhage Nonsurgical No Yes Yes 
8/22/LR Gastric perforation Excision; V, P Yes Yes Yes 
9/54/C Duodenal perforation V, P No Yes ; sake 
10/42/C Massive stress UGI hemorrhage V, P Yes No No 
11/48/C Stress UGI hemorrhage Nonsurgical No Yes No 
12/53/C Massive stress UGI hemorrhage Nonsurgical Yes Yes No 
13/53/C Massive stress UGI hemorrhage Nonsurgical Yes Yes No 
14/19/C Small-bowel necrosis Resection Yes Yes No 
15/53/C Peritonitis second-degree ruptured Laparotomy, debridement Yes Yes 
transplant wound abscess 
16/51/C Perforated diverticulitis Hartman's resection Yes No No 
17/45/LR Perforated diverticulitis Hartman's resection No No No 
18/35/C Sigmoid perforation Exteriorization Yes Yes No 
19/40/C Perforated diverticulitis Diverting colostomy, Yes No No 
drainage 

































*UGI indicates upper gastrointestinal; C, cadaver; LR, living related; V, vagotomy; P, pyloroplasty. 


operative evaluation of intravascular volume can be deter- 
mined by the insertion of a central venous or Swan-Ganz 
catheter. When hydrational status is optimal, mannitol 
infusion should be used within 30 minutes of induction of 
anesthesia to prevent a decrease in glomerular filtration 
rate and renal plasma flow. Further attention must be 
given to proper antibiotic dosages, particularly when neph- 
rotoxic agents are used in combination. 

The patient requiring transplant nephrectomy presents 
a challenging problem in perioperative care. One must 
manage the condition of a patient with irreversible acute 
rejection that requires high doses of steroids and possibly 
graft irradiation. The metabolic changes mimie acute renal 
failure with acute uremia and hyperkalemia in a fluid- 
overloaded patient. In addition, the allograft represents a 
focus of ie tissue. Schweizer et al’ related the suscep- 
tibility of transplant nephrectomy wounds to septic compli- 
cations, noting an infection rate of 17%. Our 9.1% mortality 
for this operation represents 28% of the total deaths. 

The effectiveness of pretransplant surgery in prevent- 
ing posttransplant catastrophes has been documented for 
PUD, chronic pyelonephritis and vesicoureteral reflux," 
and advanced secondary hyperparathyroidism.''* The 
classic indications for operative intervention in PUD have 
been expanded in the prospective transplant recipient to 
include surgery for any history of disease or any current 
evidence of disease. However, despite surgical prophylaxis, 
a certain small number of patients may still manifest UGI 
hemorrhage in severe stress situations. The setting for 
stress UGI hemorrhage has classically been during acute 
rejection treated with 3 to 7 g of IV methylprednisolone 
sodium succinate over six to ten days and possibly asso- 
ciated with an infectious complication. In patients without 
evidence of PUD, ulcerogenic complications may still 
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develop after transplantation. The Table depicts the fate 
of posttransplant patients with UGI complications in our 
study (patients 1 to 13). Patient survival was 76.9%, 
whereas graft survival was 36.4%. Hyperalimentation was 
employed as a therapeutic adjunct in nine of 13 patients. In 
contrast, Kyriakides and Najarian reported a similar series 
of 24 patients, without reference to nutritional support, 
with a mortality of 70.8% (17/24). 

The value of pretransplant splenectomy has been a more 
controversial issue. Vertuno et al, at our private institu- 
tion, have shown a significant increment in graft survival 
in splenectomized recipients without a significant increase 
in morbidity and mortality.' In an experience similar to 
that of Berne and colleagues," we attempted to define a 
population of patients with ESRD who would benefit by 
splenectomy. Criteria for selective splenectomy have been 
previously described. When our VA population is included, 
the following conclusions are derived: (1) all splenecto- 
mized patients have a substantially inereased first-cadaver 
graft survival; (2) patients not meeting the criteria for 
selective splenectomy also demonstrate the same benefit; 
(3) morbidity and mortality are not notably increased in 
splenectomized recipients; (4) splenectomized recipients 
have an increased azathioprine tolerance; (5) fewer epi- 
sodes of posttransplant leukopenia occur in splenectomized 
patients; and (6) the increment in graft survival is indepen- 
dent of a transfusion or antithymocyte globulin effect. 
Stuart et al recently confirmed these results.* Our current 
approach is to offer pretransplant splenectomy to all 
patients. 

Acceptance of pretransplant surgical protocols will be 
dependent on respectable mortality and posttransplant 
rehabilitation rates. The surgery must be shown to have 
some preventive effect. Our pretransplant surgical mortal- 
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ity has been 1.9% with no deaths in the last 67 cases. 
Posttransplant one-year graft survival has been 61.4%, and 
patient survival, 84.3%. These data, combined with the 
proven efficacy of pretransplant PUD surgery and our 
demonstrable effectiveness of splenectomy, warrant the 
active application of prophylactic surgery to the potential 
transplant recipient. 

In the posttransplant period, ten patients sustained 
complications involving diffuse peritoneal contamination 
(Table; patients 2, 3, 8, 9, and 14 to 19). Hau et al have 
presented a summary of the reported experience with 
peritonitis after renal transplantation in which the overall 
mortality was 70.0% in 56 patients.’ Fecal peritonitis was 
shown to have a mortality of approximately 76%. Peritoni- 
tis secondary to ruptured transplant wound abscess was 
fatal in all cases. Disease of the stomach, duodenum, and 
small intestine was accompanied by à 62% mortality. In 
contrast, Faro and Corry recently reported five cases of 
posttransplant peritonitis with a mortality of only 20%." 
Routine nutritional support has yet to be reported in the 
care of these patients. Brown, in discussion of the article of 
Hau et al,' referred to the potential of hyperalimentation 
but noted the likelihood of catheter sepsis in this immuno- 
suppressed population. Our mortality in this group was 
40.0%; fecal peritonitis was fatal in three of four patients 
(75%). 

Reports of surgery for intra-abdominal catastrophes in 
dialysis-dependent patients are essentially nonexistent. 
Geis and [watsuki have described the intra-abdominal 
complications of temporary and permanent peritoneal 
dialysis necessitating urgent operative intervention." Our 
experience includes 11 patients, five of whom received 
nutritional supplementation. Of the 11 patients, no deaths 
occurred in the nutritional support group; mortality was 
83.3% in the group not receiving nutritional supplementa- 
tion. Further experience with septic problems in chronic 
renal failure was derived from successfully treating all 
seven patients who experienced complications of pretrans- 
plant surgery. 

We attempted a clinical retrospective analysis of nutri- 
tional support in ESRD that was administered in a nonran- 
domized fashion. Our goal was simply the deliverance of a 
balanced high-calorie diet to the acutely ill patient in whom 
calorie count determined insufficient intake. Early in our 
experience we found that parenteral solutions could be 
administered to the patient with ESRD without the 
expected camplications of hyperglycemia, fluid overload, 
and catheter sepsis. This was particularly true in the 
immunosuppressed posttransplant population. Hyperos- 
molarity was easily controlled with regular insulin admin- 
istration through the parenteral solution. Peripheral cath- 
eters for free water administration were found to be 
unnecessary in the pepulation receiving dialysis. Dialysis 
needs were virtually dependent on the volume of solution 
delivered. Selutions containing essential amino acids only 
resulted in hypokalemia, hypophosphatemia, and lowered 
BUN values as the patient’s catabolic phase subsided. 
Indeed, aggressive administration of potassium and phos- 
phate supplements was necessary. However, we noted that 
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in surviving patients, serum albumin levels did not rise but 
simply remained constant. We therefore began to use 
solutions with both essential and nonessential amino acids, 
resulting in less dramatic decreases in BUN. Still, only 
three patients receiving more than 21 days of parenteral 
therapy began to synthesize albumin. This phenomenon is 
likely due to provision of inadequate carbohydrate or 
nonprotein calories compounded by obligatory losses of 
amino acids during dialysis treatments. 

There has been a notable lack of clinical studies address- 
ing the nutritional requirements of the septic patient with 
chronic renal failure. The focus has been on metabolic 
studies in patients with acute renal failure. Blackburn and 
colleagues noted the as yet unsettled issue of the appro- 
priate composition of amino acid therapy in acute renal 
failure.” The frequently quoted work of Abel and co- 
workers notably excluded patients with overwhelming 
sepsis and, in addition, notably included many patients 
who did not require dialysis." It is apparent from our small 
experience and that of Blackburn et al'* that one must 
provide both essential and nonessential amino acids for the 
patient with renal failure. The amino acid losses of the 
vigorously dialyzed, postoperative, septic patients with 
ESRD represent an undefined entity. A further dilemma is 
the administration of sufficient protein-sparing earbohy- 
drate calories. Higher dextrose concentrations (92.5% or 
750 mL of 70% dextrose per liter) will necessarily restrict 
the quantity of amino acids delivered. Compensation for 


deficiencies of parenteral solutions by increasing total ^^ 


daily volume will not be appropriate in all patients and will 
create a cycle of more volume-more dialysis, thus com- 
pounding undefined protein losses. 

Despite the unsettled issues, we have found that admin- 
istration of nutritional support to septic patients with 
ESRD is associated with improved survival. We must 
carefully avoid proposing a direct correlation. Nutritional 
support will never replace definitive surgery to resolve 
intra-abdominal septic crises. We have certainly not dem- 
onstrated an improved survival for patients with fecal 
peritonitis, which when present in the immunosuppressed 
posttransplant patient requires the ultimate in surgical 
and nutritional care. Hopefully, our study will allay the 
reluctance to administer parenteral solutions to immuno- 
suppressed patients after transplantation for fear of cath- 
eter sepsis. We are convinced that septic patients with 
ESRD with surgical complications are priority candidates 
for nutritional support. 


Nonproprietary Name and Trademark of Drug 


Azathioprine— Imuran. 
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Discussion 


THOMAS V. BERNE, MD, Los Angeles: The importance of this 
report extends beyond the walls of the relatively small number of 
renal transplant units in this country. There were only a few 
patients with ESRD surviving a decade ago. Most transplant units 
were highly selective and refused to treat patients with any 
evidence of systemic disease. 

Since that time, a large number of new patients with chronic 
renal failure have been accepted for hemodialysis and into trans- 
plant programs because of the availability of federally supported 
co-insurance. Consequently, older patients, many with multiple 
system disease, are accepted and often successfully treated for 
many years. These patients are now scattered widely throughout 
the country and their operative treatment is becoming a more 
common problem for almost every surgeon. 

The first, and most important, point brought out in this article is 
that major surgery can be done on these patients with a mortality 
that is comparable with that achieved by most surgeons doing 
similar procedures on patients with functioning kidneys. That 
may sound easy, but it is only possible by extremely careful 
attention to a myriad of preoperative, intraoperative, and postop- 
erative details. 

Also, and more specifically related to the field of transplanta- 
tion, their good results speak strongly for continuing to encourage 
patients to undergo pretransplant procedures such as splenecto- 
my, about which there is still considerable controversy. 

In regard to the other main point of the report, the value of 
parenteral alimentation, it is difficult to be certain if this is as 
strikingly beneficial as may appear from their results. This is 
because, as the authors acknowledge, the patients were treated 
sequentially. I suspect that their improved results parallel some of 
the other changes that have gone on in most transplant units 
during the last few years. These include the use of smaller doses of 
corticosteroids, treatment of fewer rejection episodes, and the 
prophylactic use of perioperative antibiotics. Yet our own experi- 
ence is similar to theirs, particularly in regard to the unexpectedly 
low rate of IV catheter sepsis in heavily immunosuppressed 
patients. I would support their enthusiasm, although my only 
objective evidence is from a randomized blinded study mostly of 
septic patients in our surgical intensive care unit that was 
organized by my colleague in the transplant unit, Dr Howard 
Silverman. 

Specifically, we believe that a mixture of essential and nones- 
sential amino acids is optimal. The calorie and amino acid require- 
ments are higher than can easily be achieved and can only be 
reached by using very concentrated solutions and quite frequent 
hemodialysis. 

RoNALD LATIMER, MD, Santa Barbara, Calif: I wonder if the 
authors could give us the operative mortality and morbidity 
figures for elective and emergency procedures in those patients 
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receiving dialysis who were not accepted for transplantat 

DR GIACCHINO: In answer to Dr Latimer, the mortality 
elective procedures in nontransplant recipients was zero. 1 
deaths that occurred after elective surgery were in two pat 
the pretransplant, prophylactie surgery group early in our 
ence. In our last 67 pretransplant operations, there has al 
no mortality. The nonelective operative mortality in no 
plant recipients is essentially the same as in transplant rec 
approximately 11%. 

We saw no correlation between age and survival after op 
intervention in these patients. It was the associated 
processes, particularly cardiovascular disease, that were 
cant in determining mortality. 

Furthermore, the two deaths that we did have in our ı 
group were unfortunate mishaps in the postoperative peri 
was due to an ABO-incompatible blood transfusion; the otl 
due to early postoperative acute respiratory failure secom 
antibiotie and muscle relaxant interactivity. 

I would agree with Dr Berne that our increased survival 
past several years, during which we have uniformly used 
tional support, is in large part related to improvements 
general care of these patients. Improved survival has bee 
ciated with nutritional support, but it is difficult to post. 
direct correlation. 

Finally, in reference to the type of solution used in par 
support, we have found that we can safely administer 
dextrose solution, 750 mL/L, achieving a final dextrose con: 
tion of 52.5%, without hyperosmolarity developing. 

We also strive to deliver approximately 40 g of protein 
patient, including both essential and nonessential amino aci 
have, therefore, used 250 mL/L of 8.5% crystalline amir 
(Travasol) solution. Total volume per day of hyperalimer 
fluid has been at least 2 L. 

We have found that as catabolism subsides, dialysis is re 
only for fluid overload. During the anabolic phase, hypok: 
and hypophosphatemia are present, requiring parenteral s 
mentation. : 

Finally, patients with ESRD seem to repeatedly requi 
services of a surgeon. The initial exposure is usually for vē 
and peritoneal access procedures and their frequent complic: 
The patients will then be susceptible to a variety of GI and u 
tract complications similar to those in the normal populat 
they proceed to transplantation, they will require pretran 
surgery, and in the posttransplant period many septic dis 
will require urgent operative intervention. Recognition « 
potential for uremic bleeding, the susceptibility to infectio 
its frequent occult presentation, and the occurrence of mal 
tion will serve to yield the most favorable surgical results. 
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AN IMPORTANT ADVANCE IN ANALGESIA 


TABLETS 


NEW 


(ZOMEPIRAC SODIUM) 
OR THE MANY DIMENSIONS OF PAIN 








“ZO TABLETS 
40m SODIUM) 


THE FIRST COMPREHENSIVE 
.NON-ADDICTING ANALGESIC* 


... Comprehensive because of its broad 
use in mild to moderately severe pain. 


Evaluated in over 4,400 patients. 
Well tolerated in short- and long-term use. 


In postsurgical pain: Comparative pain relief 
“,..the non-narcotic analgesic zomepirac adminis- Response from postsurgical patients after 
tered in repeated doses is well tolerated and a single dose of ZOMAX (zomepirac sodium) 
effective..." in mild to moderately severe postop- or placebo 

erative pain. 


RELIEF” 


“SOME MAX 
PAIN ZO 100 mg 


RELIEF” 


"A 
LITTLE 

PAIN 
RELIEF" 


= 


PLACEBO 
“NO 


PAIN 
RELIEF” 





*ZOMAX is a nonsteroidal, anti-inflammatory agent which has been developed 
as an analgesic. It also possesses antipyretic activity. 


dene Lo eee Combined data from four single-dose studies 
| encompassing 123 patients. In three of the studies, 
91 patients were evaluated for 6 hours. 
In the fourth study, 32 patients were evaluated 
for 4 hours. 


Hours 1/2 1 2 3 4 5 6 


(€) McNEILAB, INC. 1981 


| painful musculoskeletal 
sorders: 


MAX “...will provide a significant contribution 
the multifaceted therapeutic approach 

juired for optimum management of patients 
th chronicit] orthopedic pain."? 





1 painful sprains, strains, 
‘actures: 

.from the standpoint of both effectiveness 

d tolerability, zomepirac is a useful alternative 


existing analgesic agents for the manage- 
ent of acute orthopedic pain.”° 





* brief summary of prescribing information, see last page of advertisement. 


No evidence of addiction 
potential 


"...abrupt change from oral zomepirac to 
aspirin demonstrated no evidence of withdrawal 
symptoms.” 

"...Do evidence of development of tolerance 
during extended therapy [one year] with 
zomepirac. "^ 


Low incidence of 
side effects 


The most frequently reported side effects were 
gastrointestinal. The most common of these 
was nausea. Urinary tract signs and symptoms 
were more frequent in ZOMAX-treated 
patients than in aspirin patients. ZOMAX 
should be given under close supervision to 
patients with a history of upper gastro- 
intestinal tract or renal disease, or for 

those treated for longer than six months 

(see warnings and precautions). 


Distinctive tablet 


New ZOMAX is unlike any analgesic 
you've prescribed...and so is 

the shape of its tablet. Patients 

are unlikely to mistake it for 

any other medication they may 

be taking concomitantly. 
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ZOMAX* (zomepirac sodium) 

BRIEF SUMMARY 

INDICATIONS AND USAGE: ZOMAX (zomepirac 
sodium) is indicated for the relief of mild to moderately 


severe pain. 

ATIONS: In patients who have previously 
exhibited intolerance to it; in patients in whom aspirin and 
other nonsteroidal, anti-inflammatory drugs induce bron- 
chospasm, rhinitis, urticaria, or other sensitivity reactions. 
WARNINGS: Give under close supervision to patients 
with a history of upper gastrointestinal tract disease 
and only after consulting the ADVERSE REACTIONS sec- 
tion. Peptic ulceration and gastrointestinal bleeding, 
sometimes severe, have been reported. 

In clinical studies in patients receiving long-term 
zomepirac sodium treatment for up to 2 years, 
peptic ulcers were reported at an incidence of 
almost one percent. Gastrointestinal bleeding 
without evidence of peptic ulceration has 
been reported at an incidence of about 3 
per 1000. 

Because of animal tumorigenicity 
findings (see PRECAUTIONS, Car- 
cinogenesis section) and the possi- 
bility of adverse effects on the urinary 
tract from prolonged use in humans (see 
PRECAUTIONS), caution should be exer- ae 
cised in considering ZOMAX for chronic use. — ~ 
PRECAUTIONS. General: In a 6-month clinical trial, 
urinary tract signs and symptoms of dysuria, cystitis, uri- 
nary frequency, hematuria, pyuria, and urinary tract infec- 
tion appeared at a greater incidence in the ZOMAX 
patients (6.8%) than in aspirin patients (1.4%). The proba- 
bility that the difference observed in these two incidence 
rates is due to chance alone is 0.03. Although the cause 
of these signs and symptoms and their causal relation- 
ship to zomepirac sodium have not been adequately 
established, use with caution in patients treated for longer 
than 6 months. (Also see next paragraph for long-term 
renal effects in animals). 

Long-term toxicological studies have been done in 
rodents and primates. Metabolic studies with zomepirac 
sodium suggest that monkeys provide the best animal 
model for man. In rats, dose-related renal papillary 
necrosis and papillary edema were observed. In mice, 
renal papillary necrosis was observed, usually associated 
with advanced amyloidosis. In two 12-month studies in 
monkeys, there were occurrences of multifocal chronic 
nephritis characterized by interstitial scarring in monkeys 
receiving 40 mg/kg/day of zomepirac sodium, and milder 
interstitial nephritis and edema after 20 mg/kg/day. 
Nephrotoxicity was not observed in monkeys given 10 
mg/kg/day for 1 year. 

As with other drugs which inhibit prostaglandin biosyn- 
thesis, elevations of BUN and serum creatinine have been 
reported. Therefore, periodic kidney function tests are 
recommended for those patients undergoing long-term 
treatment. Since zomepirac is eliminated primarily by the 
kidneys, patients with impaired renal function should be 
closely monitored and lower doses of zomepirac sodium 
used. 

Mild peripheral edema has been reported in some 
patients receiving long-term therapy. Therefore, use with 
caution in patients with fluid retention, hypertension, and 
heart failure. 

ZOMAX, like aspirin, inhibits platelet function and pro- 
longs bleeding time; therefore, patients who have coagu- 
lation disorders should be carefully observed when 
ZOMAX tablets are administered. 

Because of ocular changes observed in animals with 
other nonsteroidal anti-inflammatory drugs, it is recom- 
mended that ophthalmologic examinations be carried out 
if visual symptoms develop. 

The antipyretic and anti-inflammatory activity of ZOMAX 
may reduce fever and inflammation, thus diminishing their 
utility as diagnostic signs in detecting complications of 
presumed non-infectious non-inflammatory painful 
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The in vitro binding of pRO to 
human plasma proteins is decreased by sali- 

cylate at salicylate concentrations as low as 5 

mcg/ml, and the decrease is concentration dependent. 
In vitro studies indicated that at therapeutic concentra- 
tions of salicylates, the binding of zomepirac was 
reduced from approximately 9896 to 96-9396. Since there 
have been no controlled clinical trials to demonstrate 
whether or not there is any beneficial effect or harmful 
interaction with the use of ZOMAX (zomepirac sodium) in 
conjunction with aspirin, the combination is not recom- 
mended. 

CARCINOGENESIS, MUTAGENESIS, AND IMPAIR- 
MENT OF FERTILITY: In two 2-year studies in rats at 
doses up to 7.5 mg/kg/day (approximately the human 
dose in mg/kg), the incidence of adrenal tumors was 
increased. In two 18-month studies in mice at doses up to 
10 mg/kg/day, zomepirac sodium did not show evidence 
of tumorigenicity. 

Reproductive studies revealed no impairment of fertility 
in animals, but zomepirac sodium did have an effect on 
parturition. 

PREGNANCY AND NURSING MOTHERS: Because of 
the animal tumorigenicity findings (see PRECAUTIONS, 
Carcinogenesis section) ZOMAX is not recommended 
during pregnancy or for treatment of nursing mothers. 
PEDIATRIC USE: ZOMAX is not recommended for use in 
children because of animal tumorigenicity findings (see 
PRECAUTIONS, Carcinogenesis section) and the possi- 
bility of adverse effects on the urinary tract from pro- 
longed use in humans (see PRECAUTIONS). 


The following adverse reactions occurred more frequently 
than 1 in 100 in the approximately 1000 patients receiving 
therapy of one week or longer. The incidence of adverse 
reactions for patients receiving short-term therapy was in 
nearly all cases substantially lower. 

Gastrointestinal: Nausea 1296 (696 in short-term ther- 
apy), gastrointestinal distress? diarrhea? abdominal pain? 
dyspepsia? constipation? flatulence? vomiting? gastritis, 
and anorexia. 

Central Nervous System: Dizziness? insomnia? drowsi- 
ness, paresthesia. 





because of its broad 


É; Cardiovascular/Respiratory: 

E Edema? elevated blood pres- 
E sure? cardiac irregularity, palpita- 

Dermatologic: Rash* pruritus, 

skin irritation, sweating. 

Body as a Whole: Asthenia* 
E Urogenital: Urinary tract infection? 

E urinary frequency, elevated BUN, ele- 

< vated creatinine, vaginitis. 

Special Senses: Tinnitus, taste change. 
Psychiatric: Nervousness, anxiety, 
£g depression. 
EF "Incidence 3% to9% of patients. 
“Incidence Less Than 1% 
E (Causal Relationship Probable) 
- Urogenital: Hematuria. 
Dermatologic: Urticaria. 
Gastrointestinal: Peptic ulcer, gastrointestinal 

bleeding. 

F Body as a Whole: Periorbital edema. 
-- Incidence Less Than 1% 
- (Causal Relationship Unknown) 

Body as a Whole: Chills. 
Gastrointestinal: Liver function abnormalities. 




















, F DRUG ABUSE AND DEPENDENCE: ZOMAX is a non- 
-. Narcotic, non-addicting analgesic drug. 
OVERDOSAGE: The absence of experience with acute 


overdosage precludes characterization of sequelae and 
assessment of antidotal efficacy at this time. It is reason- 
able to assume, however, that the standard practices of 
gastric evacuation, activated charcoal administration, 
and general supportive therapy would apply. 

Animal studies have indicated that bicarbonate alkalin- 
ization significantly enhances zomepirac elimination from 
the plasma and suggest that this measure would have 
benefit in a clinical overdosage situation. 
DOSAGE AND ADMINISTRATION. The recommended 
oral dose of ZOMAX (zomepirac sodium) tablets is 
100 mg every 4 to 6 hours as required. In mild pain, 50 mg 
(one-half tablet) every 4 to 6 hours may be adequate. 

In well-controlled studies, single doses larger than 
100 mg have not been moreeffective than 100 mg and are 
not recommended. Doses exceeding 600 mg per day 
have not been studied and are not recommended for 
even acute use. In treatment exceeding 3 months dura- 
tion, doses greater than 400 mg per day have not been 
studied and are not recommended. 

Patients who receive long-term treatment should be 
periodically monitored (see PRECAUTIONS). Since ant- 
acids do not interfere with the bioavailability of zomepirac, 
ZOMAX may be administered with antacids (other than 
sodium bicarbonate) if gastrointestinal symptoms occur. 

ZOMAX is not recommended for use in children (see 
PRECAUTIONS, Pediatric Use). 
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O'Brien CP, Minn FL: Evaluation for withdrawal symptoms 
following chronic zomepirac administration. J Clin Phar- 
macol 20(5-6, part 2):397-400, May-June 1980. 5. Honig 
S: Preliminary report: Long-term safety of zomepirac. J 
Clin Pharmacol 20(5-6, part 2):392-96, May-June 1980. 
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Splenectomy for Immune 


l'hromboceytopenie Purpura 
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e Of 481 splenectomies performed at the University of Utah, 
alt Lake City, 78 (16.2%) were for immune (idiopathic) throm- 
ocytopenic purpura (ITP). The mean platelet count prior to 
ierapy was 13,800/cu mm (range, 500 to 80,000 /cu mm). All but 
vo patients were initially treated with corticosteroids, and 58.296 
'sponded with an increase in platelets (mean, 77,900/cu mm). 
he indications for splenectomy included (1) failure to respond 
» steroids (33.8%); (2) inability to taper steroids (52.1%); (3) 
current ITP (5.6%); and (4) miscellaneous (8.5%). There was 
ne death following splenectomy, and the postoperative morbid- 
y was 14.1%. Complete remission occurred in 77.3%, and 84.8% 
ere judged to have benefited from the procedure. The remis- 
ion rate following splenectomy in patients who responded to 
reoperative steroids was 93.2%, whereas improvement fell to 
8.3% in patients who failed to respond to steroids. This study 
onfirms the benefit of splenectomy for ITP and demonstrates a 
redictive correlation with response to preoperative preparation 
ith corticosteroids in these patients. 

(Arch Surg 1981;116:645-650) 


wae (idiopathic) thrombocytopenic purpura (ITP) is 
an autoimmune disorder characterized by a severe 
eduction in the number of circulating platelets. The 
nrombocytopenia results from increased platelet destruc- 
ion in the presence of normal or supranormal production. ' 
n 1951, Harrington et al first demonstrated a circulating 
hrombocytopenic factor,” which Shulman et al subsequent- 
; identified as antiplatelet antibody.’ The role of the 
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spleen in the pathophysiology of ITP has been shown to be 
(1) the site of sequestration and destruction of antibody- 
bound platelets'; and (2) a source of antibody produc- 
tion.’ | 

As Damesheck et al noted, splenectomy was proposed 
empirically as treatment by Kaznelson in 1916, and it 
remained the only effective therapy for ITP until steroids 
were introduced in 1950.° Although corticosteroids are 
considered the initial therapy for patients with ITP, 
splenectomy continues to be useful in the management of 
this condition. Controversy persists regarding various fac- 
tors that may be helpful in predicting a favorable response 
to splenectomy in patients with ITP. This study reviews 
the results of splenectomy in 71 patients with ITP and 
correlates the response to splenectomy with preoperative 
response to corticosteroids. 


Table 1.—Splenectomy at UUMC* 


Hematologic disease 


















Immune thrombocytopenic purpura 78(16.2) 
Lymphoma 25(5.2) 
Hemolytic anemia 23(4.8) 
Pancytopenia 22(4.6) 
Lymphocytic leukemia 19(4.0) 
Red cell membrane defects 16(3.3) 
Thrombotic thrombocytopenic 

purpura 6(1.2) 
Total 189(39.3) 


Total 481(100) 


*University of Utah Medical Center, Salt Lake City, from 1965 to 1979. 
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Fig 1.—''Hockey-stick" incision used for splenectomy in patients 
with immune (idiopathic) thrombocytopenic purpura (see ''Pa- 
tients and Methods"). 


PATIENTS AND METHODS 


During a 15-year period from Jan 1, 1965, to Dec 31, 1979, 481 
splenectomies were performed at the University of Utah Medical 
Center, Salt Lake City (Table 1). Seventy-eight (16.2%) splenec- 
tomies were performed in patients with ITP. In seven patients 
systemic lupus erythematosus subsequently developed; they were 
excluded from the review, leaving 71 patients for study. 

The criteria for the diagnosis of ITP were as follows: (1) 
decreased platelet count; (2) normal or increased megakaryocyte 
count on bone marrow examination; (3) exclusion of drugs or 
diseases known to produce thrombocytopenia; (4) absence of 
splenomegaly. All patients had platelet counts of less than 
100,000/cu mm at the time of.diagnosis. Antiplatelet antibodies 
were not routinely measured, and platelet survival studies were 
not required for diagnosis. Splenie sequestration studies with 
platelets labeled with chromium 51 were not performed prior to 
splenectomy. | 

A response to corticosteroid therapy was defined as an increase 
in platelet count above 50,000/cu mm. The response to splenectomy 
was categorized as the following: (1) complete remission: a sus- 
tained increase in platelet count to 150,000/cu mm or more 
requiring no medications; (2) good response: a platelet count 
greater than 50,000/cu mm but less than 150,000/cu mm requiring 
no medications; (3) poor response: a platelet count greater than 
50,000/cu mm but less than 150,000/cu mm requiring cortico- 
steroids and/or immunosuppressive medications; or (4) no 
response: a failure of the platelet count to increase to a minimum 
of 50,000/cu mm following splenectomy requiring corticosteroids 
and/or immunosuppressive medications. Patients who had an 
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Table 2.—Symptoms of Immunologic 
Thrombocytopenic Purpura 


Table 3.—Indications for Splenectomy in ITP* 


Children Adults Total (%) 


No response to steroids 7 17 24(33.8) 


*Immune (idiopathic) thrombocytopenic purpura. 
7Steroid side effects, diabetes, hypertension, etc. 






initial response following splenectomy, then had recurrence of 
their thrombocytopenia, were placed in the good- or poor-response 
categories depending on their medication requirement. 

Follow-up was obtained through the Division of Hematology 
records and letters of inquiry mailed to the patients and their 
personal physicians. Follow-up was complete in 94.3% of survivors; 
only four patients were lost to follow-up. The duration of follow-up 
ranged from one to 14 years (mean, 4.8 years). 

The majority of patients were explored using a “hockey-stick” 
incision, which consisted of an upper midline incision with an 
extension over the left rectus abdominus muscle just superior to 
the umbilicus (Fig 1). The anterior and posterior rectus fascia were 
incised; however, the rectus muscle was not divided. This incision 
was used because it provided excellent exposure for splenectomy 
yet avoided hemorrhage from the divided muscle, a distinct 
advantage over a left subcostal incision in thrombocytopenic 
patients. Preliminary ligation of the splenic artery was used as a 
routine. When necessary, platelet transfusions for profound 
thrombocytopenia (platelets <25,000/cu mm) were withheld until 
after the splenic artery had been ligated. A careful search for 
accessory spleens in the splenic hilus, splenorenal ligament, 
greater omentum, tail of the pancreas, splenocolic ligament, and 
the mesentery was performed to avoid recurrent thrombocytope- 
nia. Drains were not used. Since 1977, pneumococcal vaccine has 
been routinely administered to patients following splenectomy for 
ITP. 


RESULTS 


Seventy-one patients with ITP underwent splenectomy 
over a 15-year period. Thirty-five patients were male 
(49.3%) and 36 patients were female (50.7%). The mean age 
of the patients was 27.2 years (range, 3 to 84 years). 
Twenty-two patients (30.5%) were less than 16 years of age 
and were analyzed separately as to their response follow- 
ing splenectomy, because ITP may have a different natural 
history in children. The duration of disease prior to sple- 
nectomy ranged from one week to 16 years (mean, 14.9 
months). Most patients were observed with epistaxis or 
purpura as the initial manifestation of thrombocytopenia 
(Table 2). 
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Fig 2.—Mean platelet counts in patients with immune thrombocytopenic purpura prior to 
therapy, following treatment with corticosteroids, and following splenectomy. 


Table 4.—Clinical Response Following Splenectomy 





Children 
(< 16 yr) Adults 
(n = 21) (n = 45) Total (%) 


No response 1 3 4(6.1) 


Patients with ITP at the University of Utah Medical 
Center are initially treated with prednisone (40 to 60 mg), 
and 97.2% of patients received steroids prior to splenecto- 
my (100% of patients younger than 16 years). Only two 
adult patients did not receive a trial of corticosteroids prior 
to operation; in one patient ITP was diagnosed prior to 
leaving the country for an extended period and the other 
patient underwent splenectomy during the third trimester 
of pregnancy. 

The indications for splenectomy were failure to respond 
to steroids in 24 patients (33.8%) or inability to taper 
steroids after a three- to six-month trial in 37 patients 
(52.1%). Four patients had recurrent or intermittent ITP 
following an initial remission with corticosteroids. The 
remaining patients had side effects or associated diseases 
complicated by prolonged glucocorticoid use (Table 3). 

The mean platelet count at diagnosis of ITP was 13,800/ 
eu mm (children, 8,800/eu mm; adults, 16,000/cu mm) with 
a range of 500 to 80,000/cu mm. Following treatment with 
corticosteroids, the mean platelet count was 77,900/cu mm 
(children, 95,200/cu mm, range, 1,000 to 340,000/cu mm; 
adults, 70,400/cu mm, range, 1,000 to 300,000/cu mm). 
Forty-one patients (58.2%) in whom follow-up was avail- 
able had elevation of their platelet count induced by 
preoperative corticosteroid preparation. Only 19 patients 
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Fig 3.—Response to splenectomy follow- 
ing prior corticosteroid use; 19 of 28 
patients who did not respond tc steroids 
responded to splenectomy (68.3%); 33 of 
39 patients with a prior steroid response 
improved following splenectomy (92.3%) 
(x? = 11.132, P < .001). 


had platelet counts less than 20,000/cu mm at operation, 
and only eight patients (11.2%) required emergency proce- 
dures for profound thrombocytopenia and hemorrhage. 
Postoperative platelet counts rose to a mean of 581,000/cu 
mm (children, 669,000/cu mm, range, 8,000 to 2,140,000/cu 
mm; adults, 537,000/cu mm, range, 53,000 to 1,300,000/cu 
mm) (Fig 2). 

Associated illnesses were uncommon. Four patients had 
hypertension; three had a thromboembolism; three had 
diabetes mellitus; two had peptic ulcer; two had rheumatoid 
arthritis; two had hypothyroidism; and there was one case 
each of ichthyosis, sarcoidosis, and parkinsonism. One 
patient had a concomitant hemolytic anemia (Evans’ syn- 
drome) and another patient had a family history of throm- 
bocytopenia. There were no other patients with associated 
autoimmune phenomena. In two patients, carcinoma sub- 
sequently developed following the diagnosis of ITP (in one 
female patient, breast carcinoma developed two years 
after splenectomy; one male patient required a sigmoid 
resection for adenocarcinoma of the colon), an association 
noted by other investigators.’ 

Accessory spleens were found in 20 patients (28.2%) and 
were discovered and excised at the initial operation. An 
additional patient had an accessory spleen detected by an 
isotope scan after he failed to respond to the original 
procedure. In the children who underwent splenectomy, 
40.9% had accessory spleens (9/22) as compared with 22.4% 
of adults (11/49). 

Platelet transfusions were used in 18 patients (25%) with 
profound thrombocytopenia (platelet count, < 25,000/cu 
mm) and were administered intraoperatively following 
splenic artery ligation. Only 22% of patients required blood 
transfusions. 

Seventy of the 71 patients who underwent splenectomy 
for ITP survived the operation. One patient died of postop- 
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Fig 4.—Protocol for treating patients with immune thrombocyto- 
penic purpura (ITP) includes initial trial of corticosteroids. If 
patient does not respond with elevation of platelet count, sple- 
nectomy is performed. If patient does respond, steroids are 
tapered. If thrombocytopenia recurs after remission with cortico- 
Steroids, operative management is indicated. Life-threatening 
hemorrhage demands emergency splenectomy. Patients unre- 
sponsive to splenectomy should be assessed for presence of 
accessory spleen. Immunosuppressives or plasmapheresis may 
be useful in patients whose disease is refractory to splenectomy 
and corticosteroids.” ICH indicates intracranial hemorrhage. 


erative hemorrhage early in the experience, prior to the 
availability of platelet infusions (operative mortality, 
1.4%). There have been three late deaths of unrelated 
causes. Thirteen complications developed in ten patients 
following splenectomy (morbidity, 14.1%). Thromboembolie 
complications developed in four patients (5.7%), two 
patients having pulmonary emboli, and two deep vein 
thrombosis; however, there was no correlation between 
these complications and postoperative platelet count eleva- 
tion. Pneumonia and atelectasis developed in three 
patients. One patient had a hematoma. In three patients 
(4.2%), infectious complications developed following sple- 
nectomy (excluding pneumonia and atelectasis). There 
were two subphrenic abscesses and one urinary tract 
infection with bacteremia; there have been no subsequent 
episodes of sepsis in the patients who have had complete 
follow-up. 

Sixty-six patients who underwent splenectomy for ITP 
were available for follow-up. Complete remission occurred 
in 51 patients (77.3%) (Table 4). An additional five patients 
were judged to have had a good response, and thus, 56 of 
the 66 patients (84.8%) benefited from the procedure. Two 
of the patients had “late remissions,” which occurred five 
and ten years after splenectomy. Four of the patients had 
no response to splenectomy, and an additional six patients 
relapsed after an early favorable response. Similar results 
were obtained when children were analyzed separately 
from the adult patients; however, complete remissions 
were more frequent in children than in the adult popula- 
tion (85.6% as compared with 73.3%, respectively) (Table 4). 
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Ten patients with ITP have required continued corticoste- 
roid and/or immunosuppressive therapy following splenec- 
tomy. No patients have received plasmapheresis. 

The remission rate following splenectomy in patients 
who responded to preoperative steroids was 92.3%, whereas 
improvement fell to 68.3% in patients who failed to obtain 
an increase in platelet count after steroid use (x? = 11.132, 
P < .001) (Fig 3). No other factors, such as age, duration of 
symptoms prior to therapy, or maximum postoperative 
platelet count were found to correlate with the clinical 
response to splenectomy. 


COMMENT 


The treatment of ITP depends on the age of the patient, 
the severity of the disease, and the duration of the 
thrombocytopenia and should be directed toward maintain- 
ing the patient free of purpura, not toward restoring the 
platelet count to normal.‘ Corticosteroids are considered 
the initial treatment of choice in children and in most 
adults with moderate to severe purpura of short dura- 
tion.’ 

Although a complete, sustained remission may be 
obtained in 15% to 60% of adult patients with ITP treated 
with steroids alone, in most cases the response is tran- 
sient.” Splenectomy is the most definitive therapeutic 
measure for long-term remission.*'" Complete remission 
has been obtained following splenectomy in 77.3% of 
patients with ITP in this series, and 84.8% have benefited 
from the procedure. This finding is in agreement with the 
70% to 80% postsplenectomy response noted by other 
investigators." !?-': 

Few factors are helpful in predicting a favorable 
response following splenectomy in ITP. Preoperative 
splenic sequestration of platelets labeled with chromium 51 
has not been useful in predicting a satisfactory 
response." Some authors have found that prognosis 
following splenectomy is better with younger age and 
shorter duration of symptoms’; however, there was no 
correlation between response and these factors in the 
present series. An improved response to splenectomy cor- 
related with the response to preoperative induced platelet 
elevation. This finding has been demonstrated by others 
who have noted a correlation between response to cortico- 
steroids and splenectomy.'''*-"* In contrast, Schwartz et al, 
in a review of the results of splenectomy for a broad 
spectrum of disorders causing thrombocytopenia, found 
that failure to respond to steroids did not alter the platelet 
response to splenectomy in patients with ITP." 

Although prior response to steroids is suggestive of 
improved benefit following splenectomy and probably 
indicates that the spleen is the major site for platelet 
destruction, it does not predict with certainty the patients 
who may be refractory to the procedure. Recent evidence 
demonstrates that patients with ITP who have had a prior 
splenectomy respond better to steroids and/or immunosup- 
pressives than do patients who have not had their spleen 
removed.*.'* These clinical observations suggest that sple- 
nectomy should be the preferred treatment for most 
patients with chronic ITP (of greater than six months' 
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duration) regardless of their response to steroids if there 
are no absolute contraindications to the operation. Patients 
should have their condition maintained with steroids pre- 
operatively following the decision to proceed with splenec- 
tomy to achieve a maximal platelet response. As a result, 
most patients with ITP who require splenectomy have 
platelet counts greater than 50,000/cu mm at the time of 
operation and have the procedure performed electively. 

Emergency splenectomy is indicated in patients with 
life-threatening hemorrhage or in patients who continue 
to have profound thrombocytopenia (platelet count, 
< 25,000/cu mm) despite high dosages of cortico- 
steroids.'?^" Eight patients (11.2%) in the present series 
underwent emergency splenectomy and all but one had a 
marked elevation in platelets postoperatively. The patient 
who did not respond to emergency splenectomy had con- 
tinuing hemorrhage and was the only mortality in the 
series. 

The incidence of accessory spleens in this series was 
26.7% (adults, 22.4%; children, 40.9%), which is higher than 
in most other reports." Patients who have suboptimal 
results following splenectomy should be examined for the 
presence of an aecessory spleen using radionuclide scans. 
The presence of Howell-Jolly bodies on a peripheral smear 
does not ensure the absence of an accessory spleen.‘ 
Intraoperative detection of radiolabeled platelets in acces- 
sory spleens using a sterile probe counter has been sug- 
gested by others; however, a thorough search of the 
common locations for accessory spleens is the most effi- 
cient way to prevent these failures of therapy. 


Complications following splenectomy for ITP are impor- 
tant. Although it is a potentially fatal complication, over- 
whelming postsplenectomy sepsis is uncommon in patients 
with ITP'* and has not occurred in any of the asplenic 
patients who have been followed up in this series. Throm- 
boembolic complications did not correlate with postopera- 
tive thrombocytosis, a finding in agreement with that of 
others,'* and anticoagulants or antiplatelet drugs are not 
administered unless clinically indicated. Postoperative 
hemorrhage should not be attributed to platelet dysfunc- 
tion or thrombocytopenia. Substantial bleeding demands 
reexploration to determine the source and obtain hemosta- 
sis. 

Fifteen percent of patients with ITP in this series were 
unimproved following splenectomy, and this finding 
emphasizes that treatment in some patients may only be 
palliative, not curative. Although splenectomy eliminates 
the major site of platelet destruction, other retieuloendo- 
thelial organs, such as the liver, are still capable of 
sequestering antibody-coated platelets. Thus, immuno- 
suppressive agents such as azathioprine, cyclophospha- 
mide, or vincristine sulfate or plasmapheresis may be 
useful in this subset of patients.” The protocol for treating 
patients with ITP is shown in Fig 4. 


Diane Marshall helped in preparing this report. 
Nonproprietary Names and Trademarks of Drugs 


Azathioprine—/muran. 
Vincristine sulfate—Oncovin. 
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Discussion 


ROBERT C. Lim, JR, MD, San Francisco: The positive correlation 
indieates and supports the argument for early surgery and the 
tapering off of steroids. I believe steroids offer a poor long-term 
therapy for this disease. These patients become catabolic. Their 
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total body potassium and zinc levels are markedly decreased. 

It has been our experience that medical management must be 
individualized. We have found vincristine to be of great value in 
selected patients who do not respond or respond poorly to steroid 
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management in preparing them for splenectomy. 

JAMES GRUENBERG, MD, Detroit: We recently reviewed a 25-year 
experience with 98 patients undergoing splenectomy for chronic 
ITP at Henry Ford Hospital, Detroit, and wish to support some of 
the important points that Dr Mintz and his associates have made 
with respect to preoperative platelet counts, response to steroids, 
and response to splenectomy. 

In our series, the lowest preoperative platelet count was predic- 
tive of a good response to splenectomy. We define a good response 
as continuing asymptomatic, maintaining normal platelet counts, 
and requiring no steroid therapy for the duration of follow-up. 

The mean of the lowest platelet counts of the responders was 
approximately 19,000/eu mm, approximately twice as high as in 
those who relapsed, whose mean lowest platelet count was approx- 
imately 39,000/cu mm. This was statistically significant 
(P = .02). 

In the authors' experience, was the lowest platelet count prior to 
steroid therapy predictive of a good response to splenectomy? 
Regrettably, uniform criteria for response to steroids do not exist 
and thus do not allow direct comparison between series. 

However, we believe the authors correctly pointed out the 
predictive relationship between the response to steroids and the 
response to splenectomy. The mean of the highest platelet counts 
of those patients with a good response to splenectomy was 
approximately 145,000/cu mm, compared with a mean highest 
platelet count of approximately 85,000/cu mm for those who 
relapsed after splenectomy. Again, this is statistically significant 
(P — .0284). The important area of relapse, we believe, lies at the 
lower range of the highest platelet counts achieved prior to 
splenectomy. 

When we look more critically at our 15 patients who do not 
achieve a maximum preoperative platelet count of 40,000/cu mm, 
even on high doses of steroids, this group was at a higher risk to 
relapse following splenectomy: six of 15, or 40%. 

Preoperatively, a poor clinieal response to steroid therapy 
accompanied by a maximum platelet count of less than 40,000/cu 
mm was associated with a good response to splenectomy in a 
reasonable number of patients: nine of 15, or 60%. Again, this was 
statistically significant. 

I would ask the authors why there may be an important 
relationship between the response to steroids and the response to 
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splenectomy. We are unsure as to whether this represents merely 
a more severe disease process or whether the use of even higher 
doses of steroids or the preoperative use of plasmapheresis to 
achieve a higher platelet count would improve the response rate. 

Finally, what were their criteria for emergency splenectomy for 
severe thrombocytopenia, specifically in their preoperative prepa- 
ration of these patients with splenectomy? 

WILLIAM KNOX FITZPATRICK, MD, Salt Lake City: I would like to 
ask Dr Mintz and his associates if there is some advantage to 
giving the pneumococcal vaccine prior to the splenectomy rather 
than afterwards. Also, is pneumococcal vaccine effective when 
given during steroid therapy? 

CLYDE W. Dawson, MD, Detroit: I would like to ask if the 
authors use preoperative antibiotics. 

DR PETERSEN: The lowest platelet count in our series did not 
predict the response following splenectomy. Anecdotally, the 
children in our series did have a much higher response postopera- 
tively, and they also were found to have a lower platelet count 
preoperatively. The response to steroids, on the other hand, does 
predict an improved response, and a substantial platelet count 
elevation following steroid administration has been shown to 
correlate with increased splenic sequestration of antibody-coated 
platelets. 

We prefer to administer pneumococcal vaccine preoperatively in 
patients who we know will require a splenectomy for hematologic 
disease. The optimal time is four to six weeks before splenectomy. 
We delay giving the vaccine until after splenectomy in patients 
with ITP because of the hazard of causing hematomas with 
intramuscular injections in thrombocytopenic patients. 

It is important to keep giving patients with ITP steroids 
preoperatively, not only to avoid an Addisonian crisis, but also 
because it increases their platelet counts to a much higher level 
and allows for a safer splenectomy. Because of the preoperative 
platelet count elevation with steroids, the majority of patients in 
our series had platelet counts above 20,000/cu mm at operation and 
did not require platelet transfusions. 

Patients who are receiving corticosteroids are immunosup- 
pressed and thus are candidates for prophylactic antibiotics. The 
antibiotics are administered in the perioperative period, usually 
one dose preoperatively, one dose intraoperatively, and one dose 
postoperatively, then discontinued. 
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Is Splenic Salvage Safe 


in the Traumatized Patient? 


Armando E. Giuliano, MD, Robert C. Lim, Jr, MD 


è Thirty-three patients with splenic injuries were treated with 
splenic salvage techniques. These patients were seriously 
injured trauma victims, often with multiple organ system dam- 
age. Hemostasis of the spleen was achieved with topical agents 
in 26 patients. Six patients required suture repair, with one 
hemisplenectomy. The postoperative complication rate was 
37%; however, none of the complications could be attributed to 
the splenic repair. No patient required reoperation for control of 
bleeding. There were no subphrenic abscesses, and delayed 
rupture of the spleen could not be established. Splenic salvage 
can be done safely in selected patients. Young patients, those 
with isolated splenic injuries, and those in whom the repair will 
not unduly complicate the operation should be considered for 
this procedure. 

(Arch Surg 1981;116:651-656) 


Ut recently, the surgeon's decision to remove an 
injured spleen could be easily supported. In the 17th 
and 18th centuries, Malpighi, Clarke, and others showed 
that experimental animals could survive splenectomy.' In 
the early 1900s, the nonoperative treatment of splenic 
injuries nearly always resulted in death. Splenectomy for 
trauma led to a dramatic improvement in survival and 
became the standard treatment for patients with splenie 
injury. Although the mortality and morbidity from splen- 
ectomy was initially high, by the 1940s it fell to about 30%? 
and has continued to decline. Improvements in anesthesia 
and preoperative and postoperative care contribute to the 
acceptably low postoperative complication rate of splenec- 
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tomy in the traumatized patient. Recently, late sequelae of 
splenectomy led some medical centers to reexamine the 
treatment of splenic trauma. 

The first serious objection to spleen removal occurred in 
1952, when King and Schumacker* reported fatal sepsis in 
young children who were asplenic. Since these children had 
splenectomy for hematologic disorders, surgeons initially 
felt that the loss of splenic function itself did not contrib- 
ute to the occurrence of sepsis. A later review, by Singer,’ 
showed a death rate of sepsis 60 times greater in asplenic 
children than in normal children. This increased mortality 
occurred even in patients splenectomized for trauma. In 
addition, incidental splenectomy during upper abdominal 
or gastric operations is also associated with increased 
morbidity.’ 

Even though the pathogenesis of increased susceptibility 
to infection after splenectomy is entirely unknown, sal- 
vage of the injured spleen is believed to avert long-term 
complications. The treatment of patients with splenic 
injury without splenectomy is being reported with increas- 
ing frequency, and surgeons are under pressure to avoid 
splenectomy in otherwise normal persons. Various 
approaches for preservation of the injured spleen are being 
suggested, even though the safety of these operations for 
traumatized patients or the long-term advantages of these 
techniques are unknown. Most surgeons are reluctant to 
abandon splenectomy in favor of procedures with unproved 
advantages and safety. 

At the San Francisco General Hospital, selected patients 
with severe, and often multiple, injuries were treated with 
splenic salvage techniques over the past two years. The 
present study was undertaken to examine the safety of 
splenic salvage in the severely injured patient and to 
report the techniques most useful for saving the injured 
spleen. 
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PATIENTS AND METHODS 


The records of all patients who underwent operation for splenic 
injury from 1978 to 1979 at the San Francisco General Hospital 
were reviewed. Patients with iatrogenic splenic injury end those 
who died intraoperatively were not included in the study. Patients 
with multiply injured organ systems (in addition to splenic injury) 
were included. 


RESULTS 


Ninety-two patients underwent operation for splenic 
injury. Of these, 59 were treated with splenectomy and 33 
had splenic salvage (splenorrhaphy). Patients ranged in 
age from 5 to 89 years, with a mean age of 329 years. 
Splenic trauma occurred more commonly in males. Twenty- 
five male patients and eight female patients were treated 
with splenic salvage. 

The mechanism of injury is given in the following 
tabulation. Blunt injury, from motor vehicle accidents, was 
the most common cause of splenic damage. Falls and 
assaults accounted for several blunt injuries. Twenty-one 
patients underwent splenorrhaphy for injury resulting 
from blunt trauma, 11 suffered stab wounds, and one 
patient had an injured spleen from a gunshot wound. 


Cause No. of Patients 

Blunt trauma 

Motor vehicle accident 16 

Fall 4 

Assault 

Total 21 
Penetrating trauma 

Stab wounds 11 

Gunshot wounds l 

Total 12 


Significant associated injuries occurred in 18 (57%) of 33 
patients, usually as a result of the high incidence of blunt 
trauma from motor vehicle accidents. Eleven patients had 
three or more injured organ systems. The most common 
associated injuries were long-bone and rib fractures. Liver 
and head injuries were also common. The associated inju- 
ries were as follows. 


Injury No. of Patients 
Long-bone fractures 

Rib fractures 

Liver 

Head 

Diaphragm 
Hemothorax/pneumothorax 
Pelvic fracture 

Vertebral column 

Kidneys 

Lung 

Aorta 

Small bowel 

Bladder 


Various operative techniques were used to repair the 
spleens, as follows. 
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Technique No. of Patients 
Hemostatic agents 26 
Suture repair 
Hemisplenectomy 1 


652 Arch Surg—Vol 116, May 1981 


Most commonly, hemostasis was achieved with a combina- 
tion of electrocautery, microfibrillar collagen (Avitene), or 
absorbable gelatin sponge (Gelfoam) plus thrombin, and 
gentle pressure (25 patients). In the other eight patients, 
hemostasis required direct suture of bleeding lacerations. 
Occasionally, devitalized splenic tissue was encountered 
and debrided. One patient received a hemisplenectomy. 
Subcapsular hematomas were drained by stripping the 
capsule over the hematoma and then achieving hemostasis 
in the underlying parenchyma. Hemostasis was satisfacto- 
rily attained in all 33 patients. Drains were not used unless 
there was an associated injury to the tail of the pancreas. 
No patient required reoperation for control of bleeding or 
subsequent splenectomy for any reason. Early in the series, 
postoperative spleen and computed tomographic seans 
were obtained (Fig 1). However, these failed to show 
hematoma or subphrenic collections of fluid. Spleen scans 
usually showed an initial filling defect in the area of the 
injury. These filling defects were resolved on subsequent 
scans. 

Complieations in the severely injured patients were 
common. Overall, 11 (83%) patients suffered at least one 
major complication, and four had two or more serious 
complications. The most common complication was pneu- 
monia. The complications were as follows. 


Complication No. of Patients 
Pneumonia 6 
Respiratory failure 
Wound infection 
Urinary tract infection 
Bowel obstruction 
Cardiac arrhythmia 
Cholecystitis 
Infected arterial line (sepsis) 
Left upper-quadrant pain 


M pd pd jd oe ÁÀ RÀ 


The organisms varied from Gram-positive cocci, mainly 
pneumococcus, to Gram-negative rods. Four patients had 
respiratory failure and required intubation and mechanical 
ventilation for more than five days. In these patients, the 
associated injuries (flail chest, fractured pelvis, long-bone 
fractures) probably accounted for the prolonged respirato- 
ry insufficiency. There was one subfascial wound infection, 
and only one urinary tract infection. One patient was 
readmitted two weeks postoperatively with left upper- 
quadrant pain that resolved spontaneously. One patient 
required operation for small-bowel obstruction four 
months postoperatively, and two patients died in the early 
postoperative period, each of head injuries. There were no 
other deaths. 

There were no complications related to the splenic 
repair. No patient required reoperation for control of 
bleeding. There were no subphrenic abscesses. Delayed 
rupture of a subcapsular hematoma could not be estab- 
lished. 


COMMENT 
Adverse Effects of Splenectomy 


Morris and Bullock* predicted over 60 years ago that 
removal of the spleen would result in an increased suscep- 
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Fig 1.—Computed tomographic scan of repaired spleen showing 
no abnormalities. 





Fig 2.—Debrided spleen prior to replacement in abdomen. 





Fig 3.—Repaired spleen with large deep laceration sutured over 
Teflon pledgets. 

tibility to infection. This prediction was largely ignored 
until 1952, when King and Schumacker? presented five 
cases of overwhelming sepsis in children who underwent 
splenectomy for congenital spherocytosis. Other case 
reports followed and the pattern of postsplenectomy sepsis 
became a recognized entity in the pediatric literature. 

In this syndrome, children suffer rapidly progressive 
sepsis, usually with meningitis or pneumonia. Infection 
may occur at any time after splenectomy and at any age, 
although it is more common in infants within the first year 
or two of the operation. 

Initially it was believed that sepsis was only encountered 
in patients whose spleen was removed for hematologic 
disorders. However, reports of postsplenectomy sepsis in 
children undergoing splenectomy for trauma became more 
frequent. In a review of 23 series, Singer' found the 
incidence of significant sepsis after splenectomy for trau- 
ma to be 1.45% (ten of 688 splenectomies). 

Recognition of this syndrome in adults is limited to a few 
isolated case reports** and its significance is unknown. The 
only large study of adults who were splenectomized for 
trauma does suggest several adverse effects from splenec- 
tomy. Robinette and Fraumeni'" showed significantly 
increased mortality from pneumonia and ischemic heart 
disease in a long-term follow-up of otherwise normal adults 
who were splenectomized for trauma during World War II. 
They postulated that the increased deaths from pneumonia 
could be due to an increased susceptibility to infection. It is 
possible that the increased incidence of ischemic heart 
disease could be related to abnormalities of blood process- 
ing after splenectomy, particularly thrombocytosis. 

More immediate problems from splenectomy were 
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encountered in a large series of patients with splenic 
trauma from 1970 to 1975 at the San Francisco General 
Hospital. In this series there was a 26% incidence of 
pulmonary complications and 12% incidence of wound and 
intra-abdominal infections in 298 splenectomies.'" This 
incidence was nearly three times the overall rate on the 
trauma service during that time and is very similar to that 
reported by others." 

To eliminate the potentially adverse effects of splenec- 
tomy, a number of surgeons have advocated several meth- 
ods for saving the injured organ, including nonoperative 
management, autotransplantation, and operative hemosta- 
sis and repair. 

Nonoperative treatment has been practiced at the Hos- 
pital for Siek Children in Toronto for many years with good 
results.'^^* Children with splenic injuries are treated with 
intravenous fluids and bed rest. As long as the patients 
show no signs of shock and continue to improve, they are 
not subjected to laparotomy. Although these authors 
describe good results with nonoperative management, this 
alternative is potentially hazardous for a number of rea- 
sons. Patients with serious abdominal trauma may be 
initially stable when brought to the hospital, only to 
decompensate while under observation, making laparoto- 
my essential under less than ideal conditions. Furthermore, 
splenic injury, whether a result of blunt or penetrating 
trauma, is often associated with other intra-abdominal 
injuries. Nonoperative treatment could delay diagnosis and 
treatment of these other intra-abdominal injuries. Even 
more difficult is the practical problem associated with 
clinically following up the patient with multiple injuries. 
Once the diagnosis of splenic rupture is made, the abdom- 
inal examination is unlikely to offer an effective guide to 
worsening intra-abdominal bleeding or infection. Falling 
hematocrit or oliguria could be due to the associated 
injuries, either of intra-abdominal or orthopedic nature. 
Therefore, we advocate laparotomy for all patients with 
suspected splenic injury. The surgical procedure affords 
the surgeon the opportunity to assess and treat not only 
the splenic injury but any associated intra-abdominal 
injuries. 

Our patients are surgically explored through a midline 
incision that is generous enough to permit adequate 
abdominal exploration. All blood and clots are evacuated 
from the peritoneal cavity. Active bleeding is controlled 
and injury to bowel is quickly sutured. The injured spleen, 
whether actively bleeding or not, is delivered into the 
wound by severing its peritoneal attachments to the 
diaphragm and colon. The spleen, with its hilar and short 
gastric vessels, as well as the tail of the pancreas, are 
completely elevated into the surgeon’s view. Laparotomy 
tapes are placed into the left upper quadrant, conveniently 
holding the spleen anteriorly in the field. All surfaces of 
the spleen are then carefully examined after adherent clots 
are gently wiped away. 


Splenic Repair 


Various techniques have been proposed to deal with the 
injured spleen." In our experience, the simplest and most 
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direct approach is to stop the bleeding with the application 
of absorbable gelatin sponge and thrombin or, preferably, 
microfibrillar collagen and the gentle application of pres- 
sure with packs. The injured organ can temporarily be 
replaced in the abdomen with packs while other injuries 
are addressed. Morgenstern'* has advocated this method to 
treat iatrogenic injuries for years. In this series, even deep 
or stellate injuries usually stopped bleeding with applica- 
tion of microfibrillar collagen and gentle pressure. Twen- 
ty-five of the 33 injured spleens were definitively treated 
in this manner. 

In the remaining eight patients, hemostasis could not be 
achieved by application of hemostatic agents, and one or 
more sutures were placed directly into the spleen. A 
number of lacerations on the edge of a transected spleen 
were closed with horizontal mattress sutures that were 
carefully placed and gently tied. This technique invariably 
controlled bleeding from splenic parenchyma. Devitalized 
tissue was rarely seen, but when encountered it was 
debrided. A single patient underwent hemisplenectomy. 
With these methods hemostasis was achieved and appeared 
to be permanent. No patient required reoperation for 
control of bleeding. 

Not all injured spleens can be safely repaired. In our 
experience, injuries to the spleen at the hilum or to the 
hilar vessels usually could not be controlled without splen- 
ectomy. Others have been more successful with treatment 
of these injuries. Strauch” and others" have individually 
ligated small bleeding vessels at the splenic hilum or the 
splenic artery itself. We found that ligation of small hilar 
arterial branches was most difficult, was time consuming, 
and was potentially injurious to the tail of the pancreas. 
We did not attempt to ligate the splenic artery. 

The pulverized spleen and the spleen that was totally 
separated from its blood supply were removed immediate- 
ly. Others feel that splenic autotransplantation may prove 
valuable in these situations. Pearson and associates?! found 
that splenic activity could be detected in 13 of 22 patients 
who underwent splenectomy for trauma, suggesting that 
splenie autotransplantation may occur unknowingly. Ben- 
jamin and co-workers" reported a functioning splenic 
autotransplantation in a 4-year-old boy with congenital 
osteopetrosis. The amount of functioning splenic tissue 
necessary to preserve splenic function is unknown. In 
addition, the placement of devascularized tissue into a 
subcutaneous pocket in a traumatized patient could provide 
a focus for serious infection. We have not attempted 
autotransplantation. 

The present series confirms that splenic repair is techni- 
cally feasible and clinically safe. Morgenstern’ has advo- 
cated topical hemostasis to avoid splenectomy for spleens 
injured during upper abdominal procedures. Usually the 
iatrogenic splenic injury involves a small capsular tear due 
to a peritoneal band attached to the lower pole. These 
injuries lend themselves well to topical hemostasis and 
rarely should necessitate splenectomy. 

The present study did not include iatrogenic splenic 
injuries; rather, it was an attempt to see if methods of 
splenic salvage could be used in severely injured patients. 
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Usually these patients had large lacerations of the splenic 
parenchyma. We found that even these large tears would 
stop bleeding with application of hemostatic agents. Most 
of these patients had associated injuries, were in shock, 
and had difficult and complicated postoperative courses. In 
these patients, complications related to splenie salvage 
could be lethal. We found that complications due to splenie 
salvage did not occur in our 33 patients. 

In our experience, not all injured spleens can be sal- 
vaged, and splenie repair should not be attempted in all 
patients. Splenie salvage should be attempted in children 
and young adults, since these patients probably have a 
higher incidence of long-term complications from splenec- 
tomy. The repair of isolated splenic injuries should be 


attempted in the older patients. Patients who have multi- 
ple injuries and who are unstable or whose splenic repair 
would unduly prolong the operation should not be treated 
with splenectomy. Hilar injuries, spleens with mainly 
devitalized and devascularized tissue, should be treated 
with splenectomy. In general, the surgeon should not 
subjeet the patient to undue risk in order to attempt to 
save a spleen, since it remains to be seen whether splenic 
repair will afford clinically measurable advantages to 
splenectomy. However, in the proper circumstances, splen- 
ie salvage can be safely performed and should prevent the 
adverse effects of splenectomy. 


This investigation was supported in part by Public Health Service grant 
GM 18470. 
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Discussion 


Morton M. WooLLEY, MD, Los Angeles: Drs Giuliano and Lim 
have presented the rationale for splenic salvage. They have also 
described their clinical experience, which consists of surgical 
repair of 33 ruptured spleens and removal of 59 spleens during a 
two-year period. This is a 36% salvage rate for ruptured spleens. 

I am pleased to support the viewpoint in favor of splenic salvage 
whenever possible. 

As a basis for Giscussion of this important condition, in our 
increasingly traumatized population, I should like to summarize 
our experience at the Childrens Hospital of Los Angeles. 

Until 1975, all patients who suffered traumatic disruption of the 
splenic parenchyma were treated by total splenectomy. 

Since 1975, we have recognized 31 patients with ruptured spleen. 
Three of these patients, or 10%, underwent splenectomy. Two of 
the three died intraoperatively due to massive, multiple-organ, 
crush injury and, therefore, would not have been included in the 
series of patients described by the authors. 

Five additional patients, or 15%, were treated by surgical control 
of bleeding as described by Drs Giuliano and Lim. 

The remaining 23 patients, 75%, after proof of diagnosis by 
technetium sean, were treated nonoperatively by close observation 
of pulse, blood pressure, hemoglobin, and hematocrit levels, and 
with adequate blood available for transfusion if significant blood 
loss occurred. 

All of the patients treated by surgical repair and all of the 
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patients treated medically survived. There was no delayed bleed- 
ing in any of the patients. Ninety percent of the patients, 
therefore, have functional spleens. 

Drs Giuliano and Lim have succinctly epitomized the problem in 
their manuscript, and I quote: “Surgeons are under pressure to 
avoid splenectomy.... Most surgeons are reluctant to abandon 
splenectomy.” 

It is apparent that the technical feasibility of salvaging more 
spleens by medical therapy or by splenorrhaphy is available to us. 
The deterrent to do so resides in the surgeon’s attitude. 

I should like to compliment Drs Giuliano and Lim ^or their 
frontal attack on this attitude, which will be helpful in gradually 
increasing the salvage rate from their reported 36% upward to 
near 100%. Perhaps a subsequent manuscript will be ent tled, "Is 
Splenectomy Safe in the Traumatized Patient?" 

G. HUGH LAWRENCE, MD, Portland, Ore: I was also attracted by 
two words in the abstract of the authors, the words “selectivity” 
and "safety," and was reminded of two patients in our institution 
who had to be returned to the operating room in the last six 
months for splenectomy after a previous attempted salvage of the 
spleen at the initial operation. 

Looking baek on our experience at St Vincent Hospital in 
Portland, the total number of splenectomies in the last ten years 
has dropped rather markedly. The percentage that are done for 
iatrogenic reasons has diminished markedly, but the percentage of 
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splenectomies for trauma has stayed about the same as has the 
percentage of laparotomies for trauma. 

This would lead us to believe that the surgeons at least in our 
institution have made every attempt to save the spleen when it has 
been torn as a result of their transgression, but have been less 
successful or less desirous to do so in cases of traumatic lacera- 
tions. They may be observing proportionately less penetrating 
trauma than the authors. 

Penetrating lacerations are more likely to be salvaged without a 
splenectomy. 

More importantly, when we think of safety, we have been 
attracted by the medical group in Lane County at the southern end 
of the Willamette Valley in Oregon. In the last four years, they 
have documented eight cases of severe sepsis following previous 
splenectomy. They had three deaths in this series, not all of which 
were due to pneumococci. 

This has led them to now send a notice and a questionnaire to 
each patient who has had a splenectomy. Each patient now is 
encouraged to receive polyvalent pneumococcal vaccine, recogniz- 
ing that that will only protect against approximately two thirds of 
the resultant infections. One half of these patients who received 
the questionnaire did not know that their spleens had been 
removed. After receipt of the questionnaire, they are now aware 
of the fact that they may be less resistant to infection, and will 
therefore seek medical care earlier. 

One of the deaths recorded by this group occurred in a 32- 
year-old woman who had lost her spleen at the time of a previous 
vagotomy and pyloroplasty, so this sepsis may not necessarily 
occur at both ends of the age spectrum. Recently, we observed the 
rapid death of a patient from pneumococcal septicemia and 
Waterhouse-Friderichsen syndrome in a 26-year-old man who had 
lost his spleen three years ago. I think we should make our patients 
aware of their susceptibility to infection when we have been 
unable to conserve their spleens. 

This is a timely subject, and one that we all should give due 
thought to. 

F. WILLIAM BLAISDELL, MD, Sacramento, Calif: I would agree 
that we have not yet really reached the point where we know just 
how many spleens could or should be salvaged. I would disagree 
with Dr Woolley. I do not think the number is 90%. 

We have reviewed our statisties at the University of California, 
Davis, recently, and we have about a 25% to 30% salvage rate in a 
group of patients with ruptured spleens treated for trauma. I 
suspect that ultimately the percentage of ruptured spleens that we 
may salvage following major external trauma will approximate 
50%. 

I am also convinced, based on a few insurance statistics that I 
have looked at, that a number of incidents reported in our local 
hospitals as well as some of our own ill-advised attempts to salvage 
spleens that the conditions of more patients are compromised by 
such attempts at spleen salvage than by splenectomy. I would urge 
those surgeons who have less experience with cases of splenic 
trauma to remember that the most conservative approach is still 
splenectomy. 

The article by Guiliano and Lim suggests that we do not know 
how much spleen is necessary for function. I believe, however, that 
somewhere between 30 and 60 g of splenic tissue is probably 
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adequate for immunologic function, and in the pediatric age 
group, the amount may be even less. 

I would remind everyone, however, that pneumococcal vaccine is 
available and should be administered to all patients. This does not 
provide complete protection since it does not cover all pneumococ- 
cal strains. We can also back this up with long-term penicillin 
prophylaxis, and this is advocated in the pediatric literature at the 
present time because of failures of pneumococcal vaccine. There- 
fore, we should give serious consideration to both pneumococcal 
vaccine and penicillin prophylaxis in children and young patients 
who have had splenectomy. 

ScoTT PETERSON, MD, Salt Lake City: Drs Giuliano and Lim have 
presented a rather large series of patients who have had conser- 
vative treatment of splenic injuries. I think they show the efficacy 
and safety of splenic repair in a highly selected group of 
patients. 

One word of caution, however: splenic conservatism and splenic 
salvage are not synonymous with nonoperative management. I 
think the specific indications for laparotomy should be the same 
whether or not splenic injury is suspected. 

The authors have shown in their manuscript that over 50% of 
patients who had splenic rupture in this series had an associated 
injury. I would agree with them that nonoperative therapy is 
potentially hazardous. 

I have two questions for the authors: First, is there a protective 
role for splenosis in patients who have undergone splenic injury 
and who require total splenectomy? Second, do they have any 
specific indications for the deliberate autotransplantation of 
excised but viable splenic tissue in this type of patient? 

Dr Lim: I would like to thank the diseussants for their scholarly 
remarks, in particular Dr Woolley for sharing with us his experi- 
ence in the care and treatment of splenic injuries in pediatric 
patients. 

I think the difference that we have in terms of our approach to 
splenic injury vs the pediatric patients is that the majority of our 
patients were adults with multiple injuries. 

In pediatric patients, most of them have single injuries from 
playground accidents, sport accidents, etc; therefore, it is easier to 
follow them up in a nonoperative protocol. 

In response to Dr Lawrence, I thank you very much for bringing 
the subject of postsplenectomy sepsis to us. I agree that patients 
who come to have splenectomy should be informed of the possibil- 
ity of development of this syndrome. They should be told that their 
spleens were removed and the potential hazards that they might 
encounter in the future. I believe that these patients should wear a 
medical alert badge to note that they are asplenic. 

I would like to thank Dr Blaisdell for emphasizing the need to 
vaccinate these patients. Even though this is only a partial answer 
to the problem of postsplenectomy sepsis, I think it is a good first 
step. 

I would also like to thank Dr Peterson for his comments. To 
answer his question, we have operated on a number of patients 
with subsequent trauma, and we have observed very few patients 
with splenosis. 

As to the indications for autotransplantation of the spleen, I 
would defer on that question. We have no experience in this 
area. 


Splenic Salvage—Giuliano & Lim 


Altered Interstitial Fluid Space Dynamics 


and Postresuscitation Hypertension 


Clyde W. Dawson, MD; Charles E. Lucas, MD; Anna M. Ledgerwood, MD 


è Hypertension occurred 24 to 48 hours after resuscitation in 
35 of 86 injured patients, who had combined systolic and 
diastolic hypertension (150/100 mm Hg) for six or more consec- 
utive hours. Plasma volume (PV), RBC volume, extracellular fluid 
(ECF) volume by the inulin dilution technique, renal plasma flow, 
glomerular filtration rate, and peripheral renin levels were mea- 
sured in hypertensive and nonhypertensive patients an average 
of 40 hours after injury. The hypertensive patients had an 
average mean arterial pressure (MAP) of 114 mm Hg, compared 
with 95 mm Hg in the nonhypertensive patients. The RBC volume 
and ECF were comparable for both groups, whereas PV was 
increased in the hypertensive patients (3.6 L vs 3.3 L). Calculated 
interstitial fluid space (IFS) volume was greater in the nonhyper- 
tensive patients, as was the ratio PV/IFS. The MAP in both 
groups correlated directly with PV/IFS and serum albumin 
concentrations, and inversely with peripheral renin concentra- 
tions. This suggests that postresuscitative hypertension is not 
due to fluid overlcad but rather to the fluid maldistribution related 
to altered IFS compliance as reflected by the increased PV/ 
IFS. 

(Arch Surg 1981;116:657-662) 


y bc of hypertension occurring 24 to 48 hours 
after resuscitation from severe hypovolemic shock due 
to injury was described in 1974: The etiology of 
postresuscitation hypertension (PRH) was thought to 
reflect an acute hypervolemic state secondary to the rapid 
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influx of previously sequestered extravascular fluid in 
conjunction with a residual renal insult causing iradequate 
excretion of salt and water. Therapeutie guidelines, there- 
fore, called for decreased fluid intake and augmented renal 
excretion of salt and water with repeated smal! doses of 
loop diureties. Renal function in injured patients in whom 
PRH developed confirmed residual renal vasoconstriction 
with decreased renal blood flow, but salt and water excre- 
tion was adequate.’ Subsequent implementation of fluid 
restriction and loop diuresis in patients with PEH led to 
oliguria, refractory to loop diuresis, renal failure, and 
death, shortly after the blood pressure (BP) had been 
“successfully” reduced to a high normal range (140/90 mm 
Hg). These sequelae raised questions about the overall 
total body fluid dynamics in patients with PRH. The 
objectives of the present study were to monitor the 
changes in plasma volume (PV), extracellular fluid (ECF) 
volume, and interstitial fluid space (IFS) velume in 
patients with PRH and to correlate these changes with 
renal function, respiratory function, and serum protein 
dynamics in an attempt to better understand these para- 
doxical findings. 


PATIENTS AND METHODS 


Between July 1, 1975, and Dec 31, 1979, 86 patients were treated 
for severe injury on the Emergency Surgery Service at Detroit 
General Hospital, survived operation, and had the appropriate 
measurements made postoperatively so that the aforementioned 
factors could be analyzed. Although many other patients treated 
during this period had some of these factors measured postopera- 
tively, only those patients who had simultaneous measurement of 
PV, RBC volume, XCF volume, renal plasma flow and excretory 
function, and respiratory function parameters were included. 
Furthermore, no patients receiving supplemental albumin therapy 
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Table 1.—Emergency and Operating Room Resuscitation 


Parameter, 
Mean + SE 


Systolic BP,* mm Hg 
Pulse rate, beats/min 
Shock time, min 
Phase 1 time, hr 
Transfusions, units 
Plasma infusion, mL 


Balanced electrolyte 
infusion, L 


Hypertensive Nonhypertensive 
Patients Patients 


fifo + 45 745 + 20 
137 + 8 118 + 4.1 
33.7 € 5.5 30.7 + 3.9 
8:1 + 2:0 65 + 9:5 
16 + 1.4 12.8 + 1.26 
900 + 112 730 + 86 


12.2 + 0.8 10.8 + 0.7 


*BP indicates blood pressure. 


Table 2.—Postoperative Resuscitation Needs 


Parameter, Hypertensive Nonhypertensive 
Mean + SE Patients Patients P 
Phase 2 
Time, hr “a0 +22 28 + 2.9 <.25 
Transfusions, units 28 + 0.7 2.1+ 0.4 = 5 
Crystalloid, L 6.4 + 0.8 6.8 + 0.7 < .40 
Urine output, L 32° 0.8 3.6 + 0.3 "5 
Phase 3 
Time, hr 6.5 + 1.0 5.8 = 0.7 « d 
Transfusions, units 1.6 x 0.3 0.9 + 0.17 « .025 
Crystalloid, L 12.9 + 0.9 11.6 + 0.8 <= 25 
Urine output, L 10.1 + 0:5 10.9 + 0.4 AP 2D 





during resuscitation were included. The cause of injury in the 86 
patients was blunt (11 patients), gunshot (55), and stab (15). The 
average time from admission until end of operation (phase 1) was 
9.2 hours, during which the average shock time (systolic BP less 
than 80 mm Hg) was 32 minutes. During phase 1, the patients 
received an average of 14.1 transfusions, 805 mL of fresh frozen 
plasma, and 11.4 L of balanced electrolyte solution to maintain 
vital signs, hemoglobin level, and urine output (Tabie 1). Following 
operation, the patients entered into an extravascular fluid seques- 
tration period (phase 2), which averaged 26 hours, during which 
they received an average of 2.4 transfusions, 6.6 L of crystalloid 
solution, and 296 mL of fresh frozen plasma to maintain vital 
signs, urine output, and hemoglobin level (Table 2). Near the end 
of phase 2 or at the beginning of the subsequent fluid mobilization 
period (phase 3), most patients had a distinct rise in systemic 
pressure, mean arterial pressure (MAP), and pulse pressure. This 
trend was exaggerated in 35 patients, who met the criteria of PRH 
defined as a combined systolic and diastolic hypertension above 
150/100 mm Hg for six or more consecutive hours. The average 
weight gain at the time of study was 9.3 kg in the patients with 
PRH compared with 5.3 kg in the patients without PRH. Phase 3 
averaged 6.1 days and was similar for both groups of patients. 
During the first four days of phase 3, the patients received an 
average of 1.2 transfusions, 12.2 L of crystalloid solution, 45 mL of 
fresh frozen plasma, and voided 10.4 L of urine (Table 2). 
During the postoperative period, multiple measurements of 
vital signs, central venous pressure, arterial blood gases, and urine 
and serum electrolyte levels were made. On at least one occasion, 
simultaneous measurements were made of blood volume using the 
radioactive iodinated technique and the hematocrit value; PV 
using the radioactive iodinated serum albumin technique; ECF 
volume using the two-hour inulin dilution technique; effective 
renal plasma flow as monitored by para-amino hippurate clear- 
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ance; glomerular filtration rate as monitored by inulin clearance; 
peripheral renin concentrations; total serum protein and serum 
albumin concentrations; percent disappearance of labeled serum 
albumin per hour; and urine output.' Using these measurements, 
caleulations were made of IFS volume by subtracting PV from 
ECF, sodium clearance, and osmolar clearance; IFS compliance 
was estimated by calculating the PV /IFS ratio. 

Using the aforementioned measurements, the patients with 
PRH and those without PRH were statistically compared using 
Student's ¢ test for independent variables. Furthermore, the 
tendency toward the development of PRH, postoperatively, was 
further quantitated by (1) the number of hours in which there was 
a consecutive elevation in both the systolic and diastolie pressures 
above 150/100 mm Hg; (2) the number of hours during which there 
was combined elevation of the systolic and diastolie pressures 
above 150/100 mm Hg without necessarily being consecutive; (3) 
the MAP at the time of the first postoperative evaluation; (4) the 
systolie BP at the time of the first postoperative evaluation; and 
(5) the diastolie BP at the time of the first postoperative study. 
These five indices of PRH were then correlated with the simulta- 
neously measured blood volume, PV, ECF, ICF, renal plasma flow, 
glomerular filtration rate, sodium clearance, osmolar clearance, 
urine output, serum albumin level, peripheral renin concentration, 
and PV/IFS. These correlations were made by regression analysis 
using the least-squares technique and assuming significance when 
the correlation had a confidence level of greater than 955. 


RESULTS 


The severity of hypertension in the patients with PRH 
compared with the patients without PRH is reflected in 
Table 3. The MAP averaged 114 mm Hg in the patients 
with PRH, compared with 95 mm Hg in the patients 
without PRH; this trend was seen in both the systolic and 
diastolic BP at the time of the first study, which averaged 
151 and 95 mm Hg, respectively, in the patients with PRH, 
compared with 129 and 78 mm Hg in the patients without 
PRH. Although the patients without PRH never experi- 
enced sustained hypertension, many of these patients 
became hypertensive (150/100 mm Hg) for less than six 
consecutive hours; the total number of hours of hyperten- 
sion in the patients without PRH averaged 1.8 hours 
compared with 44 hours in the patients with PRH. 
Throughout the postoperative period, the peripheral renin 
levels were similar for both groups (Table 3). 

Concomitant with the high MAP at the time of the first 
study in the patients with PRH, the RBC volume was 
comparable for both groups. The PV was slightly, but 
significantly, increased in the patients with PRH and 
averaged 3,664 mL compared with 3,357 mL in the patients 
without PRH. The percent of ECF to total body weight was 
slightly decreased in the patients with PRH, with the 
result that the PV/IFS ratio was insignificantly elevated 
in the patients with PRH (Table 4). Concomitantly, the 
renal plasma flow and glomerular filtration rate were 
significantly decreased in the patients with PRH and 
averaged 368 and 94 mL/min, respectively, compared with 
436 and 113 mL/min, respectively, in the patients without 
PRH (Table 4). This reduction in renal plasma flow and 
glomerular filtration rate paralleled a fall in sodium clear- 
ance, osmolar clearance, and urine output, which averaged 
1.8, 3.4, and 2.4 mL/min, respectively, in the patients with 
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Table 3.—Indices of Hypertension Syndrome 












Parameter, Hypertensive Nonhypertensive 
Mean + SE Patients Patients 
Nonconsecutive hyper- 
tension, hr* 44 + 6.0 





Mean arterial pressure, 
mm Hg 


Blood pressure, mm Hg 
Systolic 
Diastolic 


Peripheral renin, ng/ 
mL/hr 


114 + 3.3 95°+ 1.7 < .0005 

















151 + 2.5 
95 + 32 


129 — 1.8 
/8: 5:71.47 


< .0005 
< .0005 




















2.3 + 3.6 « 25 





*Nonconsecutive anours of hypertension (> 150/100 mm Hg) during 
phases 2 and 3. 


Table 4.—Volume Changes With Hypertension 


Parameter, 
Mean + SE 


Hypertensive 
Patients 


Nonhypertensive 
Patients P 


RBC volume, mL 1,584 + 74 1,469 + 74 < 25 


Plasma volume, mL 3,664 + 127 < 025 
Extracellular fluic 
space, % 


PV/IFS* 


3,357 + 90 


23.6 + 0.06 
0.31 + 0.03 


23.7 + 0.08 < 4 
0.28 + 0.02 T * 


*Plasma volume to interstitial fluid space volume ratio. 


Table 5.—Renal Changes Following Resuscitation 









Parameter, Hypertensive Nonhypertensive 
Mean + SE Patients Patients P 
Renal plasma flow, 
mL/min 368 + 26 436 + 26 < .05 


Glomerular filtration 


rate, mL/min 
Serum creatinine, 
mg/dL 
Sodium clearance, 
mL/min 









1.17 + 0.06 





1.87 + 0.17 3.0 + 0.2 < .005 







Osmolar clearance, 
mL/min 

Urine output, mL/ 

min 


3.4 + 0.2 47+03 







PRH compared with 3.0, 4.7, and 3.6 mL/min, respectively, 
in the patients without PRH (Table 5). 

Although all of the indices of hypertension (hours of 
consecutive PRH, total hours of hypertension, MAP, and 
systolic and diastolic BP) had similar correlative data when 
compared with simultaneously measured parameters of 
pulmonary and renal function, the MAP at the time of the 
first comprehensive study showed the best correlation. The 
MAP, therefore, :s used herein to reflect all of the indices 
of hypertension. The MAP showed no significant correla- 
tion with either the PV, RBC volume, ECF, or blood 
volume, but correlated significantly (P < .05) with the 
PV/IFS ratio (Fig 1). The MAP also correlated significant- 
ly and directly with the serum albumin concentration (Fig 
2). Although serum albumin concentrations were similar 
for both the patients with and without PRH, the hourly 
extravascular leakage of labeled albumin was significantly 
decreased in the patients with PRH (6.3 + 0.5 g/dL) 
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.25 .50 
PV/IFS 


Fig 1.—Plasma volume (PV) to interstitial fluid space (IFS) volume 
ratio vs mean arterial pressure (MAP). Significant positive corre- 
lation between MAP and PV/IFS suggests that reduced interstitial 
space compliance may lead to fluid relocation and hyperten- 
sion. 





1 2 3 4 5 


Serum Albumin (mg%) 


Fig 2.—Serum albumin level vs mean arterial pressure (MAP). 
Positive correlation between MAP and serum albumin concentra- 
tion coexisted with reduced albumin leakage from vascular 
system in hypertensive patients, suggesting that interstitial space 
albumin exclusion may have contributed to hypertension. 


(+ SE) compared with the patients without PRH (82 + 0.8 
g/dL). The hypertension did not seem to be related to 
overactivation of renin-angiotensin axis; the MAP was 
significantly, but inversely, related to peripheral renin 
level (Fig 3) There were no significant correlations 
between the MAP and the parameters of renal function 
including renal plasma flow, glomerular filtration rate, 
sodium and osmolar clearances, and urine output. The 
hypertension per se did not appear to cause respiratory 
failure as reflected by the ratio of inspired oxygen to the 
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Fig 3.—Serum renin concentration vs mean arterial pressure 
(MAP). Renin-angiotensin axis was not cause of hypertension as 
reflected by negative relationship between MAP and peripheral 
renin levels. 


arterial oxygen tension (FIo./Po.) The MAP correlated 
inversely with the FIo./Po. ratio. 


COMMENT 


The syndrome of PRH is complex, and many of the 
variables contributing to this syndrome are elusive. There 
seems to be a tendency toward hypertension following 
resuscitation in most severely injured patients, whereas 
the development of the full PRH syndrome, with sustained 
systolic and diastolic hypertension, occurs less frequently. 
Seleetivity may, in part, be related to the initial shock 
insult; the patients with PRH did have a significantly 
higher admission pulse rate but the admission systolic BP 
and shock time were comparable for both groups. The 
patients with PRH received more fluid replacement than 
did those without PRH during phase 1, but this increase 
was not statistically significant. Furthermore, the onset of 
hypertension developed 18 to 36 hours later, when the total 
body fluid dynamies would have changed radically from the 
end of operation. These observations, plus the fact that the 
indices of hypertension (MAP and systolic and diastolic 
BP) did not correlate with PV or RBC volume, indicate that 
excessive fluid intake was not the prime factor leading to 
this syndrome. Finally, the average blood volume in both 
the patients with and without PRH was normal or slightly 
below the expected normal range. 

The observation that patients with PRH have a reduced 
renal perfusion and filtration rate suggests an alteration 
in renal sympathetic tone. Such an alteration could result 
from a circulating or sympathomimetic agent or the 
absence of a vasodilator such as prostaglandin. This poten- 
tial cireulating factor is not related to the renin-angioten- 
sin syndrome in view of the inverse correlation between 
the peripheral renin levels and MAP for both groups of 
patients. Other catecholamine levels were not measured 
routinely but, in selected patients, they were elevated 
when the BP in patients with PRH was reduced to high 
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normal levels (140/90 mm Hg) by loop diuresis and fluid 
restriction.” When the BP is allowed, by therapeutic 
neglect, to climb back into the hypertensive range, the 
catecholamine levels return to normal. These interesting 
observations of renin activity further support the concept 
that excessive fluid administration is not the prime factor 
leading to this syndrome. Alternatively, these data suggest 
that fluid redistribution or relocation is a major factor 
leading to the development of PRH. 

The positive correlation between MAP and PV/IFS 
suggests that the PRH syndrome may be related to 
decreased IFS compliance with relocation of fluid into both 
the PV and the intracellular compartment. Increased intra- 
cellular expansion is suggested in the patients with PRH 
because of increased total body weight gain while the 
extracellular space is comparable with the patients without 
PRH. The IFS is a complex compartment composed of 
tissue ground substance and hyaluronie acid. This com- 
partment is dynamic and not just a space through which 
ingredients pass to and from the capillary to the cell. 
Alterations in the IFS hyaluronic acid permit vast changes 
in salt and water storage without substantial changes in 
the interstitial space pressure. This capacity is known as 
compliance. An increase in interstitial space compliance 
allows more fluid to flow through capillaries with normal 
permeability; such an increase in flow, by convection, 
would be associated with an increased rate of extravascular 
albumin flux as was noted in the patients without PRH. 
Animal studies suggest that interstitial space compliance 
is regulated by a humoral factor of renal medullary origin. 
The stimulus for release of this humoral factor may be the 
initial shock insult resulting in residual renal vasoconstric- 
tion as reflected by the reduced plasma flow and filtration 
in the patients with PRH." Interstitial space volume is 
also affected by structural changes in hyaluronie acid. 
Loosely bound hyaluronic acid with open helices accommo- 
dates an increased number of albumin molecules which, by 
oncotic force, increases the interstitial space salt and water 
content. Contrarily, when hyaluronic acid is tightly bound 
with closer helices, albumin attachment is reduced, thereby 
causing albumin exclusion from the interstitial space." 
Albumin exclusion, in turn, reduces the extravascular flux 
of albumin leading to increased PV as was noted in the 
patients with PRH. The positive correlation between the 
indices of hypertension including the MAP and the serum 
albumin concentration is compatible with interstitial space 
albumin exclusion being one of the factors leading to 
hypertension. The end result of both processes would be an 
increase in the PV/IFS volume ratio. The positive correla- 
tion between MAP and the PV/IFS volume ratio suggests 
such a phenomenon." This theoretical explanation, howev- 
er, does not account for the observation that serum albu- 
min concentrations were comparable for both groups of 
patients. Interstitial space exclusion of albumin would, 
seemingly, increase the serum albumin level in hyperten- 
sive patients compared with nonhypertensive patients. 
This apparent inconsistency presents a glaring weakness 
in the reduced compliance-albumin exclusion theory of 
PRH. Clearly, more in-depth analysis of this syndrome in 
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man and animals is warranted. Such analysis must include 
studies on capillary permeability to determine whether the 
inereased extravascular flux of albumin in nonhyperten- 
sive patients is due to convection with the albumin-water 
ratio remaining constant or whether the capillaries become 
selectively more permeable to albumin but not to larger 
proteins. Correlative data with lymphatic fluid and protein 
kineties would assist in understanding this complex syn- 
drome. 

The teleologic reasons for a reduction in the IFS com- 
pliance or a rise in interstitial space albumin exclusion 
resulting in hypertension are unclear. An attractive theory 
allows that the stimulus arises from ischemic cells that 
release a humoral substance that, in turn, precipitates a 
rise in capillary hydrostatic pressure in order to help with 
oxygen and nutrient diffusion across the IFS to the cell. 
This explanation is not supported by the significant 
inverse relationship between the MAP and the Paco, nor 
by the significant direct relationship between MAP and 
arterial pH (P — .005) unless the impaired transit across 
the poorly compliant interstitial space increases the discre- 
pancy between the cellular and vascular pH and Pco,, 
thereby masking an intracellular acidosis and hypercarbia. 
There is a paucity of investigative work in any experimen- 
tal model that could support or detract from this specula- 
tive explanation for the development of PRH. 


Continued search for some teleologic factor as an expla- 
nation for this hypertension syndrome is needed +o deter- 
mine whether this paradoxical cardiovascular response to 
resuscitation from hypovolemic shock is beneficial or 
harmful. Previous therapeutic recommendations by this 
unit have included fluid restriction and loop diuresis to 
restore BP to high normal levels (140/90 mm Hg). The 
catastrophic results of such therapy in selected patients 
lead one to suspect that there must be some teleologic 
reason for this syndrome.’ Until such an explamation is 
available, the current therapeutic recommendations 
include a poliey of "benign neglect" with infrequent use of 
loop diureties in those patients who continue to void 
adequate urine volume. Repeated doses of loop diuretics 
may deplete the PV too quickly, with the result that the 
poorly compliant IFS does not permit rapid plasma refill- 
ing, resulting in hypovolemia, oliguria, renal failure, and, 
sometimes, death. Pending the results of further studies in 
man and animals, the therapeutic regimen of benign 
neglect is recommended in the absence of cardiopulmonary 
embarrassment. When multiple organ embarrassment 
coexists with this syndrome, careful monitoring and sup- 
port of all organs must accompany meticulous titration of 
the PV with small doses of loop diuretics, vasodilators, and 
fluid infusion. 
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Discussion 


JAMES Carrico, MD, Seattle: The group from Detroit General 
Hospital has presented the next chapter in a syndrome that they 
deseribed at this meeting six years ago. We also see this picture 
but with much less frequency than they have reported. 

There are several possible explanations for what might cause 
the clinical picture. The authors have stated that this is probably 
not due to fluid overload. However, I am not sure we should 
dismiss fluid overload quite yet. It may not be the entire cause of 
the problem, but let me suggest a group of circumstances that I 
think exist in these patients. 

First, they did receive large amounts of fluid during their 
resuscitation, and this is attested to by a prodigious urine output 
of 250 to 300 mL/hr during their resuscitative period. Second, the 
weight gain was significantly greater in the patients in whom 
hypertension developed, and the maximum weight gain corre- 
sponded with the time of hypertension. Third, each of the hyper- 
tensive patients had impaired renal function as opposed to the 
patients who were not hypertensive. 
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One could propose the following situation. Two groups of 
patients had very vigorous resuscitation. If one group had normal 
renal function and had no renal injury from their initial insult, 
then they could handle this fluid load and not experience severe 
hypertension. As mentioned by the authors, these patients had 
some hypertension, but it did not reach the cutoff of 159/100 mm 
Hg. We could propose that the second group had enough impair- 
ment of renal function from their injury that they were unable to 
excrete that fluid load rapidly enough to control their blood 
volume. (Their PVs were slightly and significantly higher than 
those of the nonhypertensive group.) Thus, the hypertensive 
syndrome could result from very vigorous fluid resuscitation 
combined with minor renal dysfunction. 

There are factors that would militate against this hypothesis. 
There was no correlation between the PV increase and MAP. The 
arbitrary but necessary division of these patients into hyperten- 
sive and nonhypertensive groups could have masked the correla- 
tion. One of my questions is, did the correlations the authors 
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showed us cover the entire group or simply the hypertensive 
group? I agree with the authors that their data regarding the 
renin-angiotensin system would suggest very strongly that this 
was not a causative factor. 

The authors have proposed that a change in interstitial fluid 
compliance is a possible factor in the genesis of the syndrome. This 
proposal is appealing because there is a change in the physical 
state of the interstitial gel following shock and injury. However, 
there are several reservations we would have to mention before 
accepting such a hypothesis. First is the use of inulin. As we are all 
aware, inulin is a fairly large molecule and reflects only a small 
part of the interstitial space. I am not sure we can say as much as 
we would like to about the space interstitium. 

In regard to the statistics, their r value for the relation between 
compliance and pressure was .21. That is an r square of .04. That 
means 4% of that change in pressure was due to the change in 
interstitial compliance. Even there, fluid overload would unmask 
that. 

Finally, I agree with them that vigorous diuresis in these 
patients would be ill advised. 

F. WILLIAM BLAISDELL, MD, Sacramento, Calif: The incidence of 
hypertension seen in Detroit seems to be much higher than that 
we see in San Francisco or Sacramento. I wonder if there is some 
iatrogenic influence that plays a role in the incidence of hyperten- 
sion. : 

I would like to ask whether or not this whole phenomenon could 
be caused by elevated catecholamine levels. The vasopressor 
syndrome is the same type of phenomenon. The induced hyperten- 
sion forces more fluid into the interstitial space, and this results in 
hemoconcentration of the blood. Were blood catecholamine levels 
measured in these patients, or was the end-product catecholamine 
metabolism measured in the urine? 

DR Lucas: When Dr Ledgerwood first presented this syndrome 
in 1974, the response was one of disbelief and the few believers 
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thought that it was due to excessive infusion and increased PV. 
Although Dr Carrico has pointed out that these patients did 
receive large volumes, and the hypertensive patients did gain a lot 
of weight, the fact that there was no correlation between the MAP 
and the PV suggests that overinfusion per se was not the prime 
factor. 

In addition, the total blood volume in the nonhypertensive 
patient who had gained about 6 kg was below the expected normal, 
whereas the blood volume in the hypertensive patient was less 
than 100 mL greater than the expected normal, certainly not 
enough to cause the syndrome of hypertension. 

Regarding the etiology of reduced compliance, the positive 
relationship between the serum albumin concentration and the 
PV/IFS (though it is difficult to rely on that ratio), using the 
inulin technique as Dr Carrico pointed out, supports this concept; 
however, the fact that the albumin concentration in both groups of 
patients was similar takes away from that support. Clearly, the 
answers are not all here. 

The incidence of hypertension is being recognized more fre- 
quently around the country, and probably we are seeing it more in 
Detroit. Based on preliminary evaluations, I would suggest that 
the use of positive end-expiratory pressure (PEEP) masks the 
hypertensive syndrome, and I hope somebody will do a prospective 
evaluation of PEEP and the hypertensive syndrome, particularly 
in view of the fact that PEEP, in itself, is an anti-inotropic 
entity. 

We have looked at a few selective patients regarding catechol- 
amines. In patients who have severe hypertension, the catechol- 
amine level becomes greatest when we reduce the PV and the BP 
to high normal levels, around 140/90 mm Hg, and when we stop 
reducing the BP and the PV with diuretics, the BP goes back up to 
very high levels again, as the catecholamine levels return to 
normal. 
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Cervicomediastinal Arterial Injuries 


A Surgical Challenge 


John V. Robbs, ChM, FRCS; Lynne W. Baker, MSc, FRCS: Randolph R. Human, FCS(SA); 
Ismael S. Vawda, FRCS; Harold Duncan, FRCS; P. Rajaruthnam, FRCS 


e The initial clinical observations and methods and results of 
treatment in 104 patients with subclavian (48), vertebral (four), 
and carotid (52) artery injuries are reported. Delayed hemor- 
rhage ten days after misdiagnosed subclavian artery injuries 
resulted in false aneurysms causing compressive brachial plex- 
us palsies. A conservative approach to penetrating cervicome- 
diastinal wounds was adopted with selective use of arch aortog- 
raphy when arterial injury was suspected by defined criteria. This 
proved safe, accurate, and invaluable for planning operative 
approach. Partial median sternotomy without entering the pleura 
proved optimal for superior mediastinal access; simple clavicle 
transection provided adequate distal subclavian exposure. 
External carotid and vertebral arteries were ligated. No shunts 
were employed for common and internal carotid repair. None of 
the 14 patients revascularized in the presence of a neurologic 
deficit died and none was made worse by carotid reconstruc- 
tion. 

(Arch Surg 1981;116:663-668) 


+ civilian practice, injuries to major cervicomediastinal 
arteries are uncommon, although the incidence appears 
to be increasing.'* Diagnosis and management often pre- 
sent challenging problems. The following review repre- 
sents a fairly extensive experience in one hospital over a 
relatively short interval. 


PATIENTS 


At King Edward VIII Hospital, Durban, South Africa, 104 

patients have been treated on the Vascular Service for cervicome- 
diastinal arterial injuries between late 1974 and 1979. Their ages 
ranged from 16 to 60 years (average, 28 years), and nine were 
women. 
- The distribution of injuries is shown in Fig 1. The vertebral 
artery was injured near its origin in two patients and in its bony 
canal in two others. Thirty-six injuries were situated within the 
superior mediastinum. 

In 97 patients (93.3%), the injury followed a stab wound; seven 
(6.7%) were caused by gunshots. Sites of the injuries are listed 
below. 


Site No.(%) 
Major veins 19(18.3) 
Nerves 16(15.4) 
Pharynx/esophagus 3(2.9) 
Trachea/larynx 2(1.9) 
Pleural cavity 19(18.3) 
Abdomen 2(1.9) 
Intracranial 2(1.9) 
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As can be seen, injuries to major veins, the pleural cavity, and 
nerves were most frequently associated with the arterial disrup- 
tion. Although a head injury was a frequent accompaniment of 
these assaults, only two that required operative treatment have 
been listed. Eighty-eight patients (85%) were seen for treatment 
within 24 hours of injury. The interval between irjury and 
treatment ranged between one hour and one year and averaged 
five days. 

For convenience, the 56 patients with carotid or vertebral artery 
injuries have been grouped together for further discussion. Their 
initial clinical observations are summarized in Table 1. The 
commonest single initially observed signs within 12 hours of 
injury were false aneurysm (53.6%), overt hemorrhage (33.9%), or a 
bruit (32.1%). Seventeen patients had obvious neurologie deficit; 12 
(21.4%) had hemiplegia and five (8.9%) were unconscious. A major 
problem in neurologic assessment of all patients was that alcoholic 
intoxication was an invariable finding, and many had evidence of 
having sustained craniofacial trauma. Fourteen patients had a 
carotid artery repair in the presence of neurologic dysfunction. An 
absent or diminished distal pulse was found in 64.5% of patients 
with subclavian artery disruption (Table 1) and was the common- 
est single sign. False aneurysm, overt hemorrhage, arteriovenous 
fistula, and systolic bruit were found in decreasing order of 
frequency. Seventeen patients (35.4%) had two or more of these 
signs. 

In three patients, a small subclavian artery perforation was 
overlooked at the time of initial observation in the emergency 
room. No record was made on admission of a pulse deficit or 
peripheral neurologic deficit, but all required blood volume 
replacement. One had, in addition, a penetrating abdominal 


Fig 1.—Distribution of cervicomediastinal arterial injuries (total, 
104 patients). 
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wound, which required laparotomy, but the other two were 
discharged after 24 hours with full use of the involved limb. 

Within ten days, in each a false aneurysm had acutely developed 
with upper-limb paralysis due to brachial plexus compression. At 
this time, prognosis for neurologic recovery seems poor. One 
patient has required amputation; one has had a tendon transfer 
procedure; and the other shows slight improvement nine months 
after injury. We have on record four additional patients with a 
similar neurologie problem following undiagnosed axillary artery 
perforation. The arteriogram in Fig 2 shows a false aneurysm 
arising from the distal subclavian artery occurring acutely ten 
days after a stab wound, when the patient suffered upper-limb 
paralysis. At operation, the lower trunks of the brachial plexus 
were tightly stretched over the false aneurysm. 

Arch aortography was performed in 78 patients, using the 
retrograde Seldinger technique. No serious local groin complica- 
tions occurred. One patient had an unexplained episode of mental 
confusion, and two had allergie skin reactions to the contrast 
material. Angiography was invaluable both in diagnosis and in 
planning the operative approach, particularly for subclavian and 


Table 1.—Initial Clinical Appearance of Injuries 


Carotid and Vertebral 
Artery Injuries 
(n = 56), No.(%) 
Hemorrhage 19(33.9) 
False aneurysm 30(53.6) 
Pulse deficit 0 
Bruit 18(32.1) 


Arteriovenous 
fistula 


Subclavian Artery 
Injuries (n = 48), 
No.(%) 
10(20.8) 
14(29.1) 
31(64.5) 
7(14.5) 


Symptoms 


9(16.0) 
12(21.4) 
5(8.9) 


9(18.7) 


Pulsating 
exophthalmos 1(1.8) 0 


Multiple signs 10(17.8) 17(35.4) 


Fig 2.—Selective left subclavian angiogram showing false aneu- 
rysm, arising from distal part of artery, that developed acutely one 
week after injury. This resulted in compressive neuropraxia 
affecting lower brachial plexus trunks. 
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superior mediastinal arterial injuries. Interpretation difficulties 
were on occasion encountered with arteriovenous fistulas owing to 
the rapid circulation time. 

In Fig 3, the angiogram shows an obvious arteriovenous fistula 
between the axillary vessels in a man observed 12 hours after 
having sustained several stab wounds in the neck. An additional 
fistula between the proximal subclavian artery and innominate 
vein was undiagnosed and declared itself by torrential hemor- 
rhage during operation, which had been primarily directed at the 
axillary vessels. In retrospect, the diagnosis is radiologically 
apparent. 


OPERATIVE MANAGEMENT 
Surgical Access 


Thirty-six patients with superior mediastinal arterial injuries 
had a median sternotomy. In 21 patients, the sternotomy termi- 
nated at the third intercostal space with lateral division of the 
sternum at this point but without entering the pleural cavity. The 
vessels were approached in an extrapleural plane. Twelve patients 
had a total sternotomy. In three, it was necessary, in addition, to 
divide the clavicle in order to gain adequate access to the second 
part of the subclavian artery. A bolster was routinely positioned 
between the scapulae in all patients undergoing cervicomediasti- 
nal exploration, which braced the shoulders back and facilitated 
access to the aortic arch. The proximal part of the left subclavian 
artery was easily approached by the surgeon standing on the right 
side of the patient with the table rotated toward him. In 13 
patients, the distal subclavian (third part) was approached with 
the arm abducted to 90°, using an incision parallel to and crossing 
the clavicle and extending into the upper arm. The pectoral 
muscles were detached from their insertions and the clavicle 
simply divided at midshaft, without excision of any portion of the 
bone. 

The carotid system and vertebral artery in the neck were 
approached by a standard oblique incision along the anterior 
border of the sternomastoid muscle in 56 patients. Two patients 
had internal carotid perforations close to the skull base; exposure 


Fig 3.—Arch aortogram demonstrating arteriovenous fistulas 
between axillary vessels and between right innominate vein and 
proximal subclavian artery following multiple stab wounds. 
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was facilitated by division of the digastric muscle. In two patients, 
access to the cervical portion of the vertebral artery was obtained 
by division of the slips of origin of the scalene muscles between the 
transverse processes of the cervical vertebrae one intervertebral 
space below and above the site of injury. 


Operative Treatment 


Methods of operative treatment of carotid and vertebral artery 
injuries are summarized in Table 2. Arterial ligation was per- 
formed in 21 patients. The external carotid was involved in 11 
patients and the vertebral in four. In two patients, the internal 
carotid artery was ligated owing to the proximity of the injury to 
the skull base. Common carotid artery ligation was considered 
necessary in four patients. One patient had expansion in a false 
aneurysm arising from the internal carotid at the base of the skull 
arrested by means of intraluminal wiring. 

Arterial reconstruction was performed in two patients with 
internal carotid injuries and in 27 patients with common carotid 
artery disruption. End-to-end anastomosis (17 patients) or lateral 
suture (seven) were most frequently performed. 

One patient with a superior mediastinal common carotid injury 
had an interposition fabric graft inserted. An intraluminal shunt 
was used in two patients with internal carotid injuries. No shunts 
were used for common carotid reconstruction. 

Subclavian artery reconstruction was possible in all 48 patients 
in this series (Table 2). Routine ancillary procedures were passage 
of a balloon embolectomy catheter down the arm with regional 
flushing using a solution containing 10,000 units of heparin per 
liter of isotonic saline. Pectoral muscles were routinely reattached. 
Approximation of clavicle ends with stainless steel wire has been 
abandoned owing to problems related to sepsis, with pseudarthro- 
sis formation and extrusion of wire through the skin. Recent 
practice has been to repair the periosteum using absorbable suture 
material. 

A policy of delayed primary wound closure was adopted in all 
patients with gross contamination with extraneous material, 
extensive soft-tissue injury, or stab wounds in excess of six to 
eight hours old, particularly if associated with a large false 
aneurysm. 

Routine parenteral prophylaetic antibiotics were administered 
in most patients, commencing just prior to operation and continu- 
ing for 48 hours postoperatively. In addition, antibiotic wound 
lavage was routinely performed. 

Arteriovenous fistulas were managed by repair of both artery 
and vein with interposition of soft tissue between the repaired 
vessels. Quadruple ligation was performed on one occasion for a 
fistula between the vertebral artery and internal jugular vein near 
the base of the skull, which subsequently recurred. 

Major venous injuries were treated by ligation in ten patients. 
Repair by end-to-end anastomosis or lateral suture was possible in 
nine patients. 


RESULTS 


The complications of carotid and vertebral artery repair 
are given in Table 3. Two deaths occurred. One followed 
cerebral infarction due to inadvertent intraoperative occlu- 
sion of beth common carotid arteries owing to their 
anomalous origin from a common trunk. The other patient 
had a severe intracerebral injury associated with a common 
carotid injury, for which this artery had been ligated. 

Three patients (5.4%) had a residual hemiplegia follow- 
ing operation with no apparent deterioration of their 
preoperative status. In one, internal carotid interruption 
had been performed; two had had the common carotid 
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Table 2.—Operative Treatment of Injuries 


Carotid and Vertebral Subclavian Artery 
Artery Injuries (n = 56), Injuries (n = 48), 
Procedure No.(%) No.(%) 
Ligation 21(37.5) 0 


End-to-end 
anastomosis 17(30.4) 25(52.0) 


Lateral suture 7(12.5) 7(14.6) 
5(8.9) 
4(7.1) 

Prosthetic graft 1(1.8) 


Internal aneurysm 
wiring 11(1.8) 





Table 3.—Complications of Surgery 


Carotid and vertebral artery injuries (n = 56) 
Deaths 2(3.6) 


Hemiplegia 3(5.4) 
Transient hemiparesis 4(7.1) 
Transient cortical dysfunction 2(3.6) 


Horner's syndrome 3(5.4) 
Respiratory obstruction 4(7.1) 
Persistent arteriovenous fistula 1(1.8) 


Subclavian artery injuries (n = 48) 
Deaths 6(12.5) 


Upper-limb edema (transient) 3(6.3) 
Major amputation 1(2.1) 
Delayed hemorrhage 3(6.3) 
Shock lung 2(4.2) 





reconstructed. Four additional patients with residual hem- 
iparesis had recovered completely within a week of cere- 
bral revascularization. Two patients, who were neurologi- 
cally intact preoperatively, became stuporous for 48 hours 
after operation, possibly because of cerebral edema. 

Of the 14 patients submitted to cerebral revasculariza- 
tion in the presence of a neurologic deficit, two remained 
unchanged, four had residual localizing signs that resolved 
within seven days, and the remainder had completely 
recovered within 24 hours. 

Respiratory obstruction due to subglottic and laryngeal 
edema required a tracheostomy in four patients. One 
patient with a persistent vertebrojugular arteriovenous 
fistula following quadruple ligation has declined further 
treatment. 

Six patients (12.5%) died following subclavian artery 
repair (Table 3). All deaths were related to complications of 
prolonged preoperative and intraoperative hypotension. 
Four of these patients had cardiorespiratory arrest during 
attempts at endotracheal intubation in the presence of a 
compressive hematoma; their deaths might have been 
avoided by more expeditious exploration. 

Massive delayed hemorrhage required reexploration in 
three patients (6.3%). One of these patients who required 
ligation of the distal subclavian artery subsequently 
required an above-elbow amputation. 

Edema of the arm that resolved within three to five days 
occurred in three patients who had had major veins ligated. 
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Two patients had shock lung syndrome and recovered 
following a period of positive pressure ventilation. 


COMMENT 


Gunshot wounds are the major cause of injury in most 
published civilian experience related to penetrating cervi- 
comediastinal vascular injury, and the predominance of 
stab wounds in the present series is unusual.’ ° Although 
in the majority of our patients treatment was instituted 
within 24 hours of injury, in 15% of the group there was 
considerable delay in diagnosis and treatment of the 
arterial injury. The majority of the latter patients were 
initially observed with an arteriovenous fistula and in most 
instances their immediate postinjury treatment had been 
performed in a peripheral hospital. Arterial disruption 
within the superior mediastinum usually declares itself 
early by overt hemorrhage, false aneurysm, bruit, or a 
peripheral pulse deficit, as shown in this series. However, 
the extensive collateral network and potential for cessation 
of hemorrhage in transected arteries by spasm and throm- 
bosis may make the initial clinical appearance more sub- 
tle. Prompt diagnosis and treatment are mandatory, 
however, in view of the serious neurologic sequelae that 
invariably follow delayed hemorrhage with a compressive 
false aneurysm in this area. 

Arch aortography has proved invaluable for diagnosis in 
our practice, with minimal morbidity." As far as we are 
aware, there have been no false-negative examinations, 
although at least four patients have been submitted to 
unnecessary mediastinal exploration on the basis of false- 
positive angiographic findings. 

Obviously, optimum practice would entail submitting all 
patients with lacerated cervicomediastinal wounds to aor- 
tography. However, pressure on our trauma services pre- 
cludes this, and we are compelled to follow a selective 
poliey. The cornerstone of diagnosis is clinical awareness 
coupled with careful assessment. Prospective evaluation of 
this conservative approach in 108 patients in our institu- 
tion has justified the policy.’ Defined indications for arch 
aortography, and selective angiography where indicated, 
are a pulse deficit, pulsating or expanding hematoma, 
bruit, injury to anatomically related nerves, overt hemor- 
rhage, hypovolemia, a low hemoglobin level, and the pres- 
ence of mediastinal widening on plain anteroposterior 
chest roentgenograms. 

. In common with previously reported experience," the 
greatest diffieulties with interpretation of angiograms 
were with arteriovenous fistulas, owing mainly to the rapid 
cireulation time. Angiography has also greatly facilitated 
planning of the operative approach, particularly to injuries 
related to the base of the skull and to the superior 
mediastinum.'''* Clearly, however, in the presence of a 
life-threatening situation such as active hemorrhage or 
tracheal compression, angiography should not delay explo- 
ration. In two of our patients with progressive stridor, 
delay contributed substantially to their operative mortali- 
ty. Current policy is to immediately perform exploratory 
surgery on these patients via a sternotomy. Preexploration 
tracheostomy is of limited value when the compression lies 
within the mediastinum, and an additional hazard is the 
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initiation of torrential hemorrhage without sufficient 
exposure to obtain proximal control. 

Full-length sternotomy undoubtedly provides the best 
exposure to the superior mediastinal vessels**'''* and 
certainly has proved most useful in emergency exploration 
when preoperative angiography has been precluded. In 
most of our patients, we have favored a limited midline 
sternotomy to the level of the third or fourth intercostal 
space, with lateral division of the sternum at this point but 
without opening the pleural space. By gentle prizing 
apart of the sternal halves, excellent exposure is obtained 
of all superior mediastinal vessels, including the proximal 
left subclavian artery, without causing rib fractures while 
remaining in an extrapleural plane. Besides being quicker 
to open and close, it is our impression that limited sternot- 
omy is associated with less postoperative morbidity than is 
full-length sternotomy. We have not found it necessary to 
use the “trapdoor” extension to limited sternotomy fa- 
vored by Graham et al.' Simple transection of the clavicle 
and distraction of the bone ends with the arm abducted to 
90° provides adequate exposure to the distal subclavian 
vessels. We have not found it necessary to resect the 
clavicle." 

Adequate exposure for dealing with carotid injuries near 
the skull base is difficult to obtain and may be facilitated 
by division of the digastric muscle, although care must be 
taken not to damage the glossopharyngeal and vagus 
nerves. In the uncommon situation of injury to the verte- 
bral artery within its bony canal, we have found it more 
expeditious to gain control of the vessel by dividing the 
slips of origin of the scalene muscles between the trans- 
verse processes above and below the site of injury, in 
preference to attempting proximal control near the origin 
of the artery in the root of the neck. Ensuring that the 
shoulders are braced and the neck is extended by means of 
a bolster between the scapulae greatly facilitates exposure 
of all blood vessels in the superior mediastinum and 
neck. 

Standard reconstructive techniques have been used for 
arterial repair, and in most cases an end-to-end anastomo- 
sis was possible. An interposition Dacron graft was used on 
one occasion in the acute situation without complication, 
but we believe that this should be avoided.™'* Arterial and 
venous components of arteriovenous fistulas are repaired 
on their merits, with soft-tissue interposition between 
repaired areas whenever feasible to prevent recurrence. In 
addition, care must be taken to ensure that additional 
fistulas are not overlooked at the primary operation.'*'* 
Massive delayed hemorrhage from subclavian arterial 
repair has not occurred since adopting a policy of delayed 
primary wound closure in the presence of frank contami- 
nation with extraneous material, or when delay between 
injury and operation exceeds six to eight hours. 

In this series, major veins have been repaired whenever 
possible, but ligation has not resulted in any adverse 
long-term sequelae." Vertebral artery reconstruction 
was not attempted in our patients, and the artery was 
simply ligated in all cases without adverse sequelae. 

Thomas et al” found a 3.1% incidence of vertebral artery 
aplasia on the left and a 1.8% incidence on the right side in 
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their autopsy study of vertebrobasilar arterial anatomy. 
This led Monson and his colleagues? to suggest that 
midbrain necrosis was a possibility if the patent artery was 
ligated and that whenever possible careful angiographic 
appraisal should be made of the anatomy prior to opera- 
tion. 

In the neurologically intact patient, carotid artery repair 


is a generally accepted principle." 7*'^* Most authors agree 
that a mild neurologic deficit should not preclude recon- 
strucetion.*^^ However, Thal et al, with support from 


others,'** emphasize that repair should not be attempted in 
the presence of an occluded distal arterial tree and advise 
liberal use of intraoperative angiography. However, con- 
troversy continues regarding repair in patients with a 
severe deficit. Some surgeons" have indicated that in all 
patients with more than a mild paresis, the injured carotid 
should be ligated. Others believe that the prognosis in this 
group is poor whatever is done, and that repair should be 
performed if prograde flow is present; Coma is 
clearly an ominous prognostic sign but on available evi- 
dence is not an absolute contraindication to carotid recon- 


struction.'^' In our patients, assessment of the degree of 
localized neurologic impairment and especially the level of 
consciousness in relation to the carotid injury is almost 
invariably compromised by evidence of craniofacial assault 
as well as alcoholic intoxication. However, no patients with 
an obvious neurologic deficit were made worse by carotid 
reconstruction. In our own practice, we believe that it is 
safe to repair carotid injuries under these circumstances if 
technically feasible, in the presence of a patent distal 
arterial tree. In common with previous reports, we have not 
routinely used an intraluminal shunt for isolated common 
carotid repair, with no adverse sequelae in neurclogically 
intact patients." However, failure to use a shunt 
resulted in the death of one patient in this series, in whom 
the anomaly of a common trunk of origin of the common 
carotid arteries was not recognized at operation. 

Life-threatening subglottie and laryngeal edema follow- 
ing carotid artery repair was probably related to excessive 
trauma due to difficulties with preoperative endctracheal 
intubation. Perhaps routine tracheostomy is advisable 
when this problem is encountered. 
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Discussion 


F. WiLLIAM BLAISDELL, MD, Sacramento, Calif: One of the things 
that disturbed me about the series was the fact that the average 
time from injury to surgery was five days. I suspect that some of 
this relates to the population dealt with, as I recognize that this is 
a black hospital. It may well be that in this South African 
environment there is less medical sophistication, and many of 
these patients delay for prolonged periods before going to the 
hospital. Would the authors comment on this? 

I disagree with one aspect of technique, and that is the method 
of exposure of the left subclavian artery. The authors advocate the 
anterior approach through a sternal splitting incision. The left 
subclavian is a posterior-located vessel, and if you recognize that 
you have an injury to the left subclavian artery, the optimal 
approach in our experience has been through a left anterior 
thoracotomy to permit prompt identification and control of the 
origin of this vessel. The problem in the anterior approach is that 
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usually you get into the hematoma and into the injury before you 
have proximal control. 

An interesting technical comment in the article is the advocacy 
of definitive repair of the clavicle once it has been divided. Our 
problem has been similar when the clavicle is wired; it often 
disrupts or creates a problem of pseudarthrosis. The authors 
described the use of interrupted absorbable periosteal sutures to 
repair the clavicle. I wondered if they would enlarge on that since 
that is a technique we have not tried or heard described before. 

Certainly, exposing the vertebral arteries above and below the 
site of injury permits ligation, but this requires extensive dissec- 
tion. I believe that it is simpler to expose the original vertebral 
artery before it enters the vertebral canal. If cross clamping at 
this level controls the hemorrhage, the vessel can be ligated. In 
situations where bleeding is not controlled or when there is an 
arteriovenous fistula present, passing a Fogarty catheter up to the 
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location of the injury and blowing up the balloon will control 
bleeding. The catheter can be left in situ or removed after a day or 
two. This method is less traumatic and runs less risk of damage of 
nerve roots. 

Finally, the decision to repair vascular lesions that are asso- 
ciated with neurologic defects is a controversial one. The literature 
seems to be about evenly balanced between those who believe 
strongly that the repair of cerebral vessels when there is a 
neurologic deficit is associated with a higher risk of mortality and 
those who do not. 

This series, which is as large as or larger than any I can recall, 
was associated with 14 neurologie defects, all of which had 
concomitant vascular repairs; this could be used to justify ligation 
treatment. 

My personal conclusions have been that it is probably better to 
ligate rather than to repair in circumstances in which there is a 
major neurologic defect. Certainly, this is an area we must 
continue to study. 

ANNA M. LEDGERWOOD, MD, Detroit: This series differs quite a 
bit from most that will be seen in this country. Only 85% of the 
patients were seen within the first 24 hours. The interval from 
injury to treatment was a minimum of one hour and averaged five 
days, and 93% were due to stab wounds. I certainly find the patient 
with a stab wound a much more difficult problem than one with a 
gunshot wound. With a gunshot wound you at least have some idea 
as to the course of the bullet. 

Were any of the patients in shock at the time of admission? The 
authors do mention that five patients were unconscious. I wonder 
if any of those were in shock. 

The authors mentioned three patients with subclavian artery 
injuries that were overlooked on the initial examination. All three 
required blood replacement on that admission, and I would 
certainly recommend that any patient who required blood be 
investigated for a definite source of bleeding. One of these 
patients eventually required amputation, which is something that 
we have not seen with injury to the subclavian artery. 

I agree with the indications for arteriography. An additional 
indication for arteriography is a wound in the vicinity of a major 
vessel. The more liberal use of arteriography perhaps would have 
detected arterial injury in the seven patients in whom the 
diagnosis was missed initially. 

I find the technique for ligation of the vertebral artery within 
the bony canal a bit frightening. I would recommend the approach 
described by Arnold K. Henry in his book, Ertensile Exposure. He 
deseribes ligation of the vertebral artery distally between the 
atlas and the axis and proximally prior to its entrance into the 
bony canal. This procedure works well for us. 

There were four deaths due to cardiac arrest with attempts at 
endotracheal intubation in patients who had stridor. The authors 
suggest that immediate sternotomy is indicated. I would suggest 
that cricothyrotomy is indicated in obtaining an adequate airway 
prior to doing anything else. We have had three patients with 
injuries to the cervical vessels in whom cricothyrotomy was a 
life-saving procedure and was done in the emergency room. 

Lastly, the problem of management of the carotid injury is a 
difficult one. We described six patients who had a neurologic 
deficit and no shock who had primary repair; three died and three 
recovered. The cause of death was cerebral edema, not hemor- 
rhagic infarction. 

ROBERT C. Lim, JR, MD, San Francisco: I would like to underscore 
the use of routine angiography in the preoperative evaluation of 
the stable patient. Angiograms are very helpful in planning the 
approach to this patient. 

We saw a patient who had a shotgun wound to the cervical area. 
An arteriogram was performed to show that there was no 
extensive extravasation of dye; all the pellets lodged in the soft 
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tissue. This was reassuring and allowed us more time to plan the 
operative approach. 

In the area of carotid artery injury I believe that injuries to the 
internal carotid artery are different from those to the common 
carotid artery or to the external carotid artery. It has been our 
practice that if patients have injuries to the internal carotid artery 
with neurologic deficit, we would go ahead and ligate the injured 
artery. In common and external carotid artery injuries, the 
management is individualized whether neurologic deficit exists or 
not. The authors present five cases of internal carotid artery 
injury. I wonder if they can expand on whether there was 
neurologic deficit or not and how they managed the vessel. 

DR RoBBS: Both Drs Blaisdell and Ledgerwood were bothered 
about the interval between injury and treatment. One should 
perhaps describe a little of what we are up against. The teaching 
hospital of the university is the equivalent of the county hospital. 
It is a sort of end point for a population of about 4 to 5 million 
people who are served in the sort of rural and semirural commu- 
nity by relatively ill-staffed and ill-equipped hospitals, none of 
which are prepared to tackle this type of surgery. The sheer 
logisties dietate that many patients arrive late. 

As regards the approach to the left subclavian artery brought up 
by Dr Blaisdell, I hope it is clearer in the article, but a lot of this 
involves positioning of the patient preoperatively. Probably the 
most important thing is to get the shoulders well braced back with 
a bolster below the thoracic spine and then to stand on the right 
side of the patient and rotate the patient towards the operator. I 
agree that it is a pretty extensive dissection, and we have not 
gotten involved with thoracotomy, but I again agree that it is a 
good alternative approach. 

As regards dealing with the vertebral artery, I think that the 
dissection in the root of the neck has a far more hazardous effect 
than dissecting behind the carotid sheath, and we have not 
actually seen any major neurologic damage by this approach to the 
vertebral artery in the spinal canal. The big problem has been, in 
fact, very brisk back-bleeding down the vertebral artery. How 
does one deal with that purely by working in the root of the 
neck? 

We have not tried the use of a Fogarty catheter, but the problem 
there again is if the ends of the artery are separated, how do you 
get it into the distal end? 

Both Drs Lim and Blaisdell brought up the question of cerebral 
revascularization in the presence of neurologic deficit. I do not 
know the answer. In our practice it seems to be a reasonable thing 
to do. There have been many extensive and excellent reviews in 
the literature, and I think that the consensus now is swinging 
toward more use or more cerebral revascularization under these 
cireumstances, but again we must accumulate this sort of data and 
try to come up with some definite ideas in the end. 

I cannot answer how many patients had shock, but I can speak 
for these five. There is a lot of soul searching involved in their 
treatment, and none of them was in shock at the time they went to 
surgery. But I do not know what proportion of the remaining 
patients were actually in shock at the time of presentation. 

The patient who had amputation had a shotgun injury, in fact, 
and came to us with a critically ischemic arm plus a brachial plexus 
injury, and in the end it was decided within a week or so of 
reconstruction that we were not getting anywhere and it would be 
better to amputate the arm. 

I appreciate Dr Ledgerwood’s comments on tracheostomy; I 
think that those cases were definitely mismanaged, and I hope 
that we can do better in the future. 

In response to Dr Lim, internal carotid injuries were treated, 
effectively, in four, not five patients. One injury was ligated and 
the other three were reconstructed, and fortunately they were 
easy to get at near their origins. 
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Pediatric Renal Artery Occlusive Disease 


and Renovascular Hypertension 


Etiology, Diagnosis, and Operative Treatment 


James C. Stanley, MD, William J. Fry, MD 


e Forty pediatric patients (16 girls and 24 boys) 22 months to 
17 years old underwent operation for renovascular hypertension. 
Ostial stenoses were present in 20 children; midrenal lesions 
were present in eight; and isolated segmental disease was 
present in 12 patients and was combined with main renal artery 
stenoses in three patients. Neurofibromatosis affected ten 
patients, including three having abdominal aortic anomalies. 
Abdominal aortic coarctation affected five other children. Hyper- 
tensive urograms were abnormal only 2796 of the time. Renin 
assays were helpful in identifying functionally important renal 
ischemia. Fifty-one primary surgical procedures were undertak- 
en, including one simultaneous and nine staged operations for 
bilateral disease. There were two primary nephrectomies. Six 
patients underwent later secondary operations. Thirty-four 
patients (85%) were cured of hypertension, the conditions of five 
(12.5%) were improved, and one (2.5%) was classified a thera- 
peutic failure. Carefully performed arterial reconstructive sur- 
gery will benefit most pediatric patients with renovascular hyper- 
tension. 

(Arch Surg 1981;116:669-676) 


n artery occlusive disease is second only to thoracic 
coarctation as the most common cause of surgically 
remedial hypertension in the pediatric population. The 
precise incidence of pediatric renovascular hypertension is 
unknown, although its frequency appears greater than 
originally suspected. 

Diagnostic and prognostic criteria for this subgroup of 
hypertensives have recently become better defined. Cou- 
pled with improvements in vascular surgical technique, 
early use of invasive studies and operative intervention in 
properly selected patients are easily justified. The present 
report documents the surgical therapy for pediatric reno- 
vascular hypertension during the past 18 years at the 
University of Michigan Medical School, Ann Arbor, and 
during the past four years at the University of Texas 
Southwestern Medical School, Dallas. 
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PATIENTS AND METHODS 
Patient Characteristics 


Forty children with sustained diastolic hypertension secondary 
to renal artery stenotic or occlusive disease underwent operation 
either at University Hospital, Ann Arbor, Mich, between 1963 and 
1980 (34 patients) or at Parkland Memorial Hospital, Dallas, 
between 1977 and 1980 (six patients). Excluded from study were 
hypertensive infants and children undergoing operation for trau- 
ma-induced occlusions or dissections, patients with stenoses due to 
extrinsic arterial compression, as well as those cases referred to us 
for secondary renovascular reconstructive surgery. 


Fig 1.—Ostial main renal artery stenosis in 13-year-old boy. 
Constriction at vessel origin was characteristic of renal artery 
occlusive disease associated with neurofibromatosis anc abdom- 
inal aortic coarctations. 
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Table 1.—Pediatric Renovascular Hypertension Associated With Neurofibromatosis and Abdominal Aortic Anomalies* 



































Abnormal Abnormal 
Patient/Age, Intravenous Renin 
yr/Sex Urogram Activity Renal Artery Lesion Operation Result? Associated Disease 
1/4/M * * R MRA (Os), L MRA (Os) L ARB (VG) C NF, suprarenal abdominal 
aortic coarctation 
2/5/F * — R MRA (Os) R ARB (VG) C NF 
3/5/F — * R MRA (Os, dissection), Staged (1) R ARB (VG), C NF 
L MRA (Os) (2) L ARB (VG) 
4/5/M — 0 L MRA (Os) L ARB (VG) C NF 
5/5/M * * L MRA (Os) L ARB (VG) C NF 
6/12/F — + R MRA (Os), L MRA (Os) R ARB (VG) C NF 
7/12/M — * R MRA (Os), L MRA (Os) Staged (1) R ARB (VG), C NF 
(2) L ARB (VG) 
8/13/M — * L MRA (Os) L ARB (VG) | NF, infrarenal aortic hy- 
poplasia 
9/14/F 0 + R Seg RA (An) Staged (1) R Seg aneu- C NF 
rysmectomy, arterio- 
plasy (VG), (2) R Nx 
10/14/F 0 * R MRA (Os) TAB with R TAB-RB Intrarenal abdominal aor- 





(VG), ACAB (VG) tic coarctation, CA ste- 
nosis 


11/15/M + 0 R MRA (Mid), L MRA (Mid), Staged (1) TAB, (2) R C Suprarenal abdominal 























occluded bilateral acces- ARB (VG), (3) redone aortic coarctation, CA 
sory RA R ARB (VG), (4) L and SMA occlusions, 
ARB (IIAG) IMA stenosis 
12/15/M 0 + R MRA (Os), L MRA (Os) Simultaneous R ARB C Infrarenal abdominal aor- 
(VG), L ARB (VG), tic coarctation 
AP 
13/16/M — + R MRA (Os), L MRA (Os) Staged (1) TAB with L C Suprarenal abdominal 
TAB-RB (VG), (2) R aortic coarctation 
ARB (VG) 
14/17/F — + R MRA (Os), L MRA (Os) Staged (1) L ARB (VG), l NF, diffuse abdominal 
(2) R reimplantation, aortic hypoplasia 
AP 
15/17/M 0 0 R MRA (Os), L MRA (Os) Staged (1) TAB, (2) | Intrarenal abdominal aor- 
L ARB (VG) tic coarctation, SMA 
stenosis 






* + indicates present; —, not present; 0, not examined; R, right; L, left; MRA, main renal artery; Seg RA, segmental renal artery; Os, ostial; Mid, middle; An, 


aneurysm; ARB, aortorenal bypass; TAB, thoracoabdominal bypass; RB, renal bypass; ACAB, aortoceliac artery bypass; AP, aortoplasty with prosthetic 
graft; VG, vein graft; IIAG, internal iliac artery graft; Nx, nephrectomy; C, cured; I, improved; NF, neurofibromatosis; SMA, superior mesenteric artery; CA, 
celiac artery; IMA, inferior mesenteric artery. 

The results were determined by blood pressure status. 


Fig 2.—Segmental stenosis of second-order intraparenchymal 
renal artery (circle) in 5-year-old boy. Focal, web-like lesion was 
accompanied by minimal poststenotic arterial dilation. 


The patients ranged in age from 22 months to 17 years, with a 
mean age of 10.8 years. Included were 16 girls and 24 boys. The 
mean duration of preoperative hypertension was 14.9 months. 
Preoperative blood pressures (BPs; mean + 1 SD) decreased from 
174 + 35/118 + 18 mm Hg without medication to 162 + 30/ 
106 + 17 mm Hg with drug therapy. Differences in these mean 
BPs proved to be significant (P < .01). The criteria for normalcy 
of systolic and diastolic BP were related to both age and sex. 

All data in this report are expressed as the mean +1 SD. 
Observations were subjected to t tests, paired ! tests, and x’ 
statistical analyses as appropriate. 

Clinical manifestations of pediatric renovascular hypertension 
were often deceiving. Although many older patients had silent 
elevations of their BP, a history of cephalalgia and fatigability 
often could be elicited. Hyperkinesis was common among the 
preadolescent patients. Younger children and infants with severe 
diastolic hypertension often exhibited a failure to thrive, with 
both their height and weight being in the lower percentiles for 
their given age. Seizure disorders affected four patients, including 
one with a fixed neurologic deficit as the initial manifestation of 
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Table 2.—Pediatric Renovascular Hypertension Unassociated With Neurofibromatosis or Aortic Anomalies* 


Abnormal Abnormal 
Intravenous Renin 
Urogram Activity 


Patient/Age, 
yr/Sex Renal Artery Lesion 


1/1.8/M L MRA (Mid) 
2/2/M R MRA (Os), L MRA (Os) 


Operation 
L angioplasty, dilation 
Staged (1) R reimplantation, 
(2) L ARB (IIAG) 
3/3/M R MRA (Os) R ARB (VG) 
4/4/M + — R Seg RA R primary Nx (segmental) 
5/5/M ~ L Seg RA Dilation 


6/6/M c R MRA (Mid), solitary kidney R ARB (IIAG) 
7/9/F + Inflammatory, R MRA (Mid) R ARB (VG) 
8/9/F -— R Seg RA, L Seg RA Staged (L) R dilation, (2) R Nx 


0 R MRA (Mid), L MRA (Mid) Staged (1) R ARB (VG), (2) L 


10/9/M 
11/9/M 


0 0 
— + 


resection, reanastomosis, (3) 
L Nx 


L MRA (Mid) L ARB (VG) C 
C 


R MRA (Mid, An) and Seg 
RA L MRA (Os) 


Staged (1) R aneurysmectomy, 
ARB (VG), (2) L ARB (VG) 


12/9/M — R Seg RA R ARB (VG) 


13/11/F + R MRA (Os) R resection, reanastomosis 
14/12/M E L MRA (Mid) L splenorenal arterial bypass 


R MRA (Mid) and Seg RA 


15/13/F = 
(An) 
16/14/F 0 R MRA (Os) 


17/14/F 


18/14/M 
19/14/M 
20/14/M 
21/15/F 


R Seg RA 
R Seg RA 


RA 
22/15/F — 0 L MRA (Mid) L ARB (VG) 


23/16/F — 
24/17/F 


R MRA (Os) 


R MRA (Mid, An), 
L MRA (Mid) 


L Seg RA (An) 
R MRA (Mid, An) and Seg 


Takayashu's disease, solitary 


R primary Nx 


R ARB (VG) 

Staged (1) L arterioplasty, 
(2) L ARB (prosthetic graft), 
(3) revision L ARB, 
(4) R aneurysmectomy, an- 
gioplasty 

Dilation 

R resection, reanastomosis 

L dilation, aneurysmorrhaphy 

R aneurysmectomy, ARB (VG) 


C 
R ARB (VG) C 
R ARB (VG) 


kidney, prior L Nx, R MRA 


(Os) 
25/17/M L Seg RA 


*F indicates failure. The other abbreviations are explained in Table 1. 
+The results were determined by blood pressure status. 


her hypertension. With an increased awareness of the serious 
consequences of untreated hypertension in the pediatrie popula- 
tion, it has been diagnosed in a greater number of asymptomatic 
patients when BP elevations (noted during routine physical exam- 
inations) have led to intensive diagnostic studies.’ 

Renal artery stenoses were of the intimal or an atypical 
medial-perimedial fibrodysplastic type in 38 patients. Medial 
fibrodysplasia with series of stenoses and intervening macroaneu- 
rysms, as commonly affects adults, was not encountered in a 
single patient in this series. Two patients had an inflammatory 
arteritis, including one with a variant of Takayashu's aortitis. This 
patient died of aortic arch and coronary artery involvement 
approximately four years after her renal reconstructive surgery. 
The second patient had a nonspecific inflammatory process involv- 
ing the midportion of a totally oceluded renal artery. 

Smooth concentrie or eccentric ostial stenoses were the most 
common lesions on morphologic examination; they were observed 
in 20 patients (Fig 1). In all but a few cases, these proximal ostial 
lesions occurred among patients with neurofibromatosis or 
abdominal aortic developmental anomalies (Table 1). Although 
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Staged (1) L ARB (VG), 
(2) L Nx 





intimal disease invariably accompanied such stenoses, distinct 
medial changes were usually present. Loss of smooth muscle and 
accumulation of ground substances and fibrous tissue, as well as 
fragmentation of elastic tissue, were frequent findings. Encroach- 
ment of the lumen by neural tissue was not recognized, although 
dysplastic medial smooth muscle was observed as a cause of 
luminal compromise.‘ In most instances the primary defect was 
considered to be a developmental one. Intimal fibroplasia was 
believed most likely due to secondary consequences of high- 
velocity flow through the narrowed vessel. 

Midrenal artery lesions affected eight patients and appeared 
with equal frequency as web-like focal stenoses or tubular lesions. 
The former often included displaced smooth muscle as tissue 
projecting into the arterial lumen. The latter was characterized by 
medial fibrosis and was often accompanied by intimal tissue 
proliferation. Isolated segmental disease affected nine patients 
and was usually very focal in its extent (Fig 2). Three other 
patients had both segmental and midmain renal artery stenoses. 
These lesions, unlike ostial stenoses, tended to occur most often in 
patients without stigmata of neurofibromatosis or aortic anoma- 
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Fig 3.—Left, Severe bilateral renal artery ostial stenoses (arrows) in 15-year-old boy having infrarenal aortic coarctation. 
Right, Postoperative appearance of simultaneously constructed autogenous saphenous vein aortorenal grafts. 


lies (Table 2). Six renal artery aneurysms were encountered, and 
all were associated with midrenal or segmental renal artery 
stenotic disease. The aneurysms, although usually occurring at 
bifurcations, were more irregular and globular in appearance than 
the smooth, saceular aneurysms attributed to congenital arterial 
wall defects often seen in adulthood. Poststenotic flow distur- 
baneces may have been important in the development of the 
aneurysms. 

Coexisting extrarenal vascular disease was evident among 
patients with neurofibromatosis and aortic anomalies. Abdominal 
aortic hypoplasia or coarctation affected eight children, including 
three who had concomitant manifestations of neurofibromatosis. 
Half of those patients with aortic abnormalities had proximal 
splanchnic arterial stenoses or occlusions that were similar on 
morphologie examination to their renal lesions. One patient with 
neurofibromatosis and aortic coarctation was found to have 
perimedial dysplasia of the internal iliac artery. Concomitant 
renal parenchymal disease was not found in any of the 40 
patients. 


Diagnostic Evaluation 


The primary determinant for undertaking detailed diagnostic 
investigations in the hypertensive pediatric patient is the simple 
documentation of arterial hypertension without accompanying 
obvious renal disease. Hypertensive urography, because of its 
relative availability, has been widely used in evaluating suspected 
cases of renovascular hypertension. It has been clearly docu- 
mented that urograms have limited diagnostic utility in the 
pediatric hypertensive population." However, in certain 
patients, urograms may substantiate the existence of unilateral 
renovascular disease. In the latter cases, rapid-sequence studies 
may reveal (1) a delay in contrast appearance within the ischemic 
kidney collecting system when compared with the contralateral 
kidney; (2) renal length discrepancies, the ischemic kidney being 
shorter than the normal kidney; and (3) hyperconcentration of 
contrast within the ischemic kidney collecting system on late 
films. Ureteral or pelvie indentations due to collateral vessels 
invariably occur with one or more of the aforementioned findings 
but are rarely an isolated sign of renovascular disease and may 
refleet nonarterial disease. Size differences were the most com- 
mon abnormality found. Others have suggested that length discre- 
pancies greater than 0.5 em in children younger than 15 years, or 
greater than 1.0 cm in older children, may reflect ischemic 
disease.* 

Abnormal hypertensive urograms were found in only eight of 30 


672 Arch Surg—Vol 116, May 1981 





Fig 4.—Internal iliac artery aortorenal bypass graft in 6-year-old 
boy with solitary kidney. 


patients (27%) in our series who underwent such studies. Bilateral 
renal artery stenoses in 11 of these patients and unilateral 
segmental disease in nine other patients with only a small volume 
of renal parenchyma affected probably contributed to the high 
frequency of normal findings in urographie studies. Urograms 
were suggestive of renal ischemia 32% of the time with unilateral 
disease but only 18% of the time with bilateral disease. Although 
renal parenchymal disease was not encountered among our 
patients, nonvascular renal causes of hypertension in infancy and 
childhood occur with sufficient regularity’ to justify continued 
use of this roentgenographic test in evaluating severe hyperten- 
sion. 
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Fig 5.—Left, Diffuse abdominal aortic narrowing and renal artery stenoses in 17-year-old girl with stigmata of 
neurofibromatosis. Severe ostial disease of multiple left renal arteries (arrows) is apparent. Three major renal artery 
branches were anastomosed to each other, forming common orifice to which autogenous saphenous vein aortorenal 
bypass was constructed. Right, Postoperative selective arteriographic study of graft shows unimpaired renal blood 


flow. 


Excessive renin production in pediatric renovascular hyperten- 
sion may be reflected in high peripheral as well as renal venous 
renin activity." Abnormal elevations in plasma renin activity 
affected 84% of 25 patients in the present series in whom renin 
determinations were performed. Renal vein renin ratios (RVRRs), 
which compare effluent activity from each kidney, were sugges- 
tive of funetionally important renovascular disease when greater 
than L4. In instances of bilateral disease with elevated renin 
secretion from the contralateral kidney, the RVRR becomes less 
sensitive. In the present series, the mean RVRR among patients 
who benefited from operation was 2.07 + 1.12. Five patients 
(20%) had an RVRR of less than 1.40. Three of these patients had 
distal sezmental branch disease, and two had severe bilateral main 
renal artery stenoses. There was no statistical difference in the 
RVRR ef cured patients when compared with that of patients 
whose conditions improved. Similarly, no correlation existed 
between the degree of RVRR elevation and a cured or improved 
status following operation when comparing RVRRs less than 2.0 
with those greater than 2.0. 

Determination of individual renal renin secretory activity, 
expressed as a renal-systemie renin index (RSRI), allows identifi- 
cation of patients with hyperreninemia and functionally impor- 
tant bilateral renal ischemia that might not be detected with 
RVRR data alone. The RSRI is calculated by subtracting sys- 
temic renin activity from renal vein renin activity and dividing 
the remainder by the systemic renin activity. Although individual 
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renal secretion as well as systemic activity of renin in the child has 
not been widely studied, comparisons of renal vein renin activity 
from an individual kidney with systemic activity should probably 
not result in an RSRI greater than 0.24. When the combined 
activity of both kidneys is related to systemic activity, the RSRI 
should not be greater than 0.48. An RSRI greater than 0.48 from 
an individual kidney or both kidneys together reflects renin 
production that exceeds hepatic degradation and thus decuments 
functionally important hyperreninemia. 

Beneficial responses to unilateral surgical therapy are most 
likely with an RSRI greater than 0.48 in the ischemic kidney and 
an RSRI in the contralateral kidney that approaches zero, suggest- 
ing suppression of renin production. Bilateral reconstructions may 
be necessary if suppression is not evident. Application of this 
information to the 17 patients undergoing unilateral operations 
revealed an RSRI in the ischemic kidney of 1.04 + 1.04 and an 
RSRI in the contralateral kidney of 0.01 + 0.24. Among the 
patients requiring bilateral procedures, the RSRI in the most 
ischemic kidney was 3.14 + 1.40 and the RSRI in the contralateral 
kidney was 2.33 + 2.09. 

The RVRR and RSRI data may be unreliable and invalid among 
patients who are inappropriately prepared for testing. Mathemat- 
ical comparisons in the form of ratios and indices may magnify 
inconsequential variations in assayed renin activity if the renin- 
angiotensin system has not been stimulated by reduetions in 
sodium intake, administration of a natriuretic drug, and sampling 
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Fig 6.—Left, Suprarenal, midabdominal aortic coarctation in 14-year-old girl with celiac artery stenosis as well as stenosis 
of right superior pole renal artery (arrow). Multiple renal arteries are apparent. Right, Postoperative study shows patency 
of thoracoabdominal prosthetic bypass from distal thoracic aorta to abdominal aorta and autogenous saphenous vein 
graft (arrows) from this prosthetic conduit to right superior pole renal artery. 


of blood with the patient in the upright position. 

Arteriographie assessment of pediatrie renal artery occlusive 
disease is the most important diagnostic study for uncovering 
renovascular disease at our institutions.'^ It is essential in estab- 
lishing the morphologic and anatomic character of the obstructing 
lesion, as well as its hemodynamic importance. Demonstration of 
collateral vessels circumventing a stenosis is evidence that the 
lesion is of hemodynamic importance. In the pediatric population, 
this finding has reflected functional importance more than 95% of 
the time. All 40 patients in the current study underwent detailed 
arteriographic examinations. Collateral circulation was apparent 
in 87.5% of cases. Although demonstration of occult renal collateral 
vessels with vasoconstrictive or vasodilatory pharmacoangiogra- 
phy (using epinephrine and acetylcholine) has proved helpful in 
evaluating stenotic disease in adults, it has not been widely used in 
assessing pediatric disease. 


Operative Therapy 


A total of 57 surgical procedures were undertaken in this group 
of 40 pediatric hypertensives (Tables 1 and 2). All but one child was 
hypertensive despite drug therapy at the time of surgical inter- 
vention. The operative techniques favored by us have been 
described previously* and continue to be practiced with minimal 
modifications. Common to most pediatric renovascular reconstruc- 


674 Arch Surg—Vol 116, May 1981 


tions are (1) systemic anticoagulation with heparin sodium (150 
units/kg) when interrupting renal blood flow, (2) direct revascu- 
larizations with end-to-end renal artery-to-graft anastomoses 
rather than end-to-side anastomoses, (3) generous spatulation of 
vessels to be anastomosed, and (4) extreme care in handling all 
tissues. 

Primary arterial reconstructive procedures were undertaken on 
49 occasions. Included were one simultaneous bilateral renal artery 
reconstruetion and nine staged operations for bilateral disease. 
The most common primary operation was an autogenous saphe- 
nous vein aortorenal bypass, which was performed on 33 occasions 
(Fig 3). Included in the latter were two instanees where the vein 
graft originated from a previously placed thoracoabdominal 
bypass. Aortorenal bypasses using internal iliac artery grafts 
were undertaken in three patients (Fig 4). Resections of the 
diseased artery with primary reanastomosis or aortic reimplanta- 
tion were performed five times. Local angioplastic procedures 
were undertaken in three patients, and operative dilation was the 
only form of therapy in three additional patients. One patient 
underwent a splenorenal bypass. 

In situ reconstructions were favored over ex vivo repairs. 
Complex revascularizations, which often required initial anasto- 
mosis of multiple renal arteries or branches, were successfully 
completed without removal of the kidney from its retroperitoneal 
location (Fig 5). Preservation of preexisting collateral vessels was 
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qus insured in these cases. Four of our patients required a 
yoracoabdominal bypass for hemodynamically important aortic 
sarctations. Revascularization of ischemic kidneys in two of these 
ases was accomplished by taking a saphenous vein graft off the 
ortic bypass prosthesis to the distal renal artery (Fig 6). The 
perative approach to these patients with combined aortic, 
planchnic, and renal arterial disease was the subject of a recent 
eport.'* 

Primary nephrectomy was undertaken twice. One kidney, which 
ras removed early in our experience, might have been salvageable 
rith contemporary microvascular reconstructive techniques. The 
ther primary nephrectomy was a segmentectomy for irreparable 
itrarenal disease of a small polar artery. 

Six patients underwent later secondary procedures for failure of 
arlier operations. Two repeated operations were successful, but 
our eventuated in nephrectomy. Technical difficulties at the time 
f initial reconstructive surgery preceded two of the repeated 
perations, eventuating in loss of the kidney. Interval thromboem- 
olic events affected the other two patients undergoing secondary 
ephrectomy. 


RESULTS 


Effeetiveness of operative intervention was based on BP 
eterminations at the time of the most recent follow-up 
xamination. Responses were categorized using defined 
riteria of normotension for age and sex.' Patients were 
lassified cured if for the preceding six months (when no 
ntihypertensive medications were administered) their 
3Ps were below the 95th percentile for their age and sex. 
'atients were considered to have improved conditions if 
hey were within normotensive ranges but receiving drug 
herapy or if their diastolic BPs were greater than normal 
ut were at least 15% lower than their preoperative levels. 
‘ailures occurred when diastolic BPs were greater than 
stablished normal levels and not 15% lower than preoper- 
tive values. The mean duration of follow-up was 41.9 
nonths. 

The mean postoperative BP of 119 + 18/76 + 14 mm Hg 
or this group was considerably less than the mean preop- 
rative BP (P — .001). Using predefined criteria regarding 
3P responses, 34 patients (85%) were cured of hyperten- 
ion, the conditions of five patients (12.5%) were improved, 
nd one patient (2.5%) was categorized a failure of opera- 
ive therapy. Persistent hypertension in three of the five 
atients with improved conditions has been attributed to 
he presence of untreated disease. Two of these patients 
ad contralateral renal artery stenoses, and the third had 
n ipsilateral branch occlusion noted preoperatively that 
ras unamenable to reconstructive surgery. The other two 
atients with improved conditions had postoperative evi- 
enee of new ipsilateral kidney lesions, which were 
elieved to be the cause of their persistent BP elevations. 
'he one failure in this series occurred in a patient with 
xtensive bilateral intraparenchymal stenoses in whom 
ilation was unsuccessful. 

Postoperative arteriographie examinations were ob- 
ained in all 40 patients. The basis for repeated postopera- 
ve arteriographie studies, especially of autogenous saphe- 
ous vein aortorenal bypass grafts, and the importance of 
overt graft abnormalities has been discussed previously 
y us." Aneurysmal dilation of autogenous saphenous vein 
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grafts affected six of 30 conduits used for acrtorenal 
bypass reconstructions. Three of these graf:s have 
remained stable, and one is currently being followed up 
with no intent to intervene. Two other aneurysmal vein 
grafts have been successfully treated by plication. 
Peripheral embolization with renal cortical infarction was 
attributed to changes in the remaining aneurysmal vein 
graft and eventuated in nephrectomy. Late graft stenoses 
have occurred twice. In one patient, a stenosis evolved 
after an intrarenal segmental branch aneurysmectomy 
and vein patch arterioplasty. In the other patient, a fibrous 
stenosis developed within a prosthetic graft that was 
disobliterated successfully on a second operation. 


COMMENT 


Pediatric renal artery occlusive disease with secondary 
hypertension is an unusual but serious disease. The most 
important determinant in providing optimal treatment to 
this group of patients resides in recognition of the hyper- 
tensive state. With an increasing awareness of the cata- 
strophic consequences of uncontrolled high BF during 
infancy and childhood, renovascular hypertension nas been 
thought of and diagnosed more frequently. 

Operative treatment of pediatric renovascular hyperten- 
sion is clearly preferred over medical management. The 
long-term use of a- and fi-adrenergic blockers, as well as 
diuretic therapy to control hypertension in the young 
patient, is seemingly unacceptable. Although some have 
advocated temporizing with drug therapy until the 
patient's size is such that successful reconstruction would 
be more likely, this approach is controversial." Certainly, 
the severity of hypertension in the very young infznt often 
precludes a more conservative approach to this il ness.'"-!" 
Surprisingly, deterioration in renal function has been an 
uncommon finding among pediatric patients with nonma- 
lignant renovascular hypertension."^" This seems to be the 
case despite the fact that severe occlusive disease in the 
pediatric patient population is often associated with 
marked renal cortical atrophy. 

Continued improvement in macrovascular and mierovas- 
cular surgical techniques have lessened the incidence of 
primary nephrectomy and increased the likelihood of suc- 
cessful renovascular reconstructive surgery.**-'2"—* To our 
knowledge, only three institutions other than our cwn have 
had surgical experience with more than 15 pediatric reno- 
vascular hypertensives reported in the American litera- 
ture." Earlier statements by others that either 
nephrectomy” or routine autotransplantation?^ are the 
preferred methods of treating segmental renal artery 
disease are not in keeping with the results described in this 
current report. The tenet that carefully planned and 
executed surgical intervention is appropriate in treating 
pediatric renovascular hypertension receives streng sup- 
port from the present experience in which 97.5% of 
patients benefited from operation. 
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Discussion 


JOHN KENNEDY, MD, London: I want to ask about the cases of 
abdominal coarctation. Were lower-extremity BPs abnormal in 
these patients? I ask the question because in the past, on my own 
service, two 40-year-old patients were seen for complieations of 
thoracic coarctation after they had been followed up for an 
extended period in the hypertension clinic for medical treatment 
of hypertension. The simple expedient, which perhaps we should 
emphasize to our primary care physicians and to our students, is 
that measuring the BP in the lower extremities will usually 
identify such patients. 

ROGER F. Situ, MD, Detroit: This report of a unique experience 
in vascular surgery represents one of the largest, if not the largest, 
series of surgically treated cases of pediatric renal vascular 
hypertension in the world. We all look to Drs Stanley and Fry as 
recognized authorities in this field. 

I would like to ask three questions. First, how progressive are 
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the pediatric renal artery stenoses? Do they act differently than 
the adult lesions? At the present time we are hearing a lot about 
renal artery dilations. Is there a role for Griinzig arterioplasty in 
the treatment of renovascular hypertension in pediatric patients? 
I also would like to know what they think is the place of ex vivo 
repair in the pediatric age group. 

DR STANLEY: All but one of our eight patients with abdominal 
aortic hypoplasia or coarctation had a measurable pressure gra- 
dient across their aortic lesion that in and of itself was probably 
great enough to stimulate the renin-angiotensin system. Five of 
these patients had exercise-related lower-extremity discomfort 
that was thought to be ischemic in etiology. Doppler pressure 
studies have been routinely obtained to assess the severity of this 
disease preoperatively as well as the adequacy of thoracoabdomi- 
nal bypasses and aortoplasties postoperatively. 

Dr Smith’s comments are appreciated. Pediatric stenoses do 
progress. Proximal ostial lesions become more severe in two ways. 
In one case, as the child's adjacent vessels grow, the stenosis does 
not actually become smaller, but because growth arrest within the 
stenosis has occurred, it does become functionally important. In 
other patients with relative stenoses, ostial obstructions become 
eritical when flow disturbances cause subsequent intimal fibropla- 
sia. Certain hemodynamically insignificant ostial indentations 
may not progress. It is speculative as to whether these might be 
endothelial cushions and precursors of proximal atherosclerotic 
lesions of adulthood. All midrenal artery lesions, when followed up 
by us, have progressed. Interestingly, the small webs that are 
frequently seen in segmental vessels do not appear to progress to 
the same degree as lesions involving larger vessels. The entire 
topic of the histopathology and natural history of pediatric renal 
artery disease deserves further study. 

The role of percutaneous transluminal arterial dilation is con- 
troversial and totally undefined in pediatric patients. We pres- 
ently believe that there is no place for dilating proximal ostial 
lesions in these young patients. The lesion in such eases is rarely if 
ever intraluminal. The affected vessel is usually hypoplastic, 
having an hourglass external appearance. There is no doubt that 
these vessels can occasionally be dilated, but in most instances, 
this will necessitate an extensive transmural fracture with only 
attenuated adventitia left to maintain arterial integrity. Even if 
initially successful, later fibroproliferative changes with healing 
may compromise long-term results. This is somewhat bothersome 
when we have such excellent results with conventional operative 
therapy for ostial disease. On the other hand, focal midrenal artery 
lesions occasionally may be preferentially dilated with success by a 
very experienced, skilled angiographer. Distal segmental lesions 
are a different issue. It is difficult enough to use the dilation 
technique, which was first described by Dr Fry, even when you 
have the vessel directly visualized in the operating room. Thread- 
ing a balloon catheter into a second- or third-order segmental 
vessel from a distance may cause acute thromboses or late 
stenoses. 

We have not undertaken ex vivo repairs in our pediatric 
patients. Even the most skilled surgeons routinely performing ex 
vivo reconstructions in adults have done them very infrequently in 
this subgroup of pediatric renovascular hypertensives. Our results 
support an in situ approach for most pediatric renal arterial 
lesions. There are exceptions. With multiple second-order branch 
stenoses, intraparenchymal aneurysms, or distal traumatic occlu- 
sive lesions, ex vivo repairs may prove best. However, even in 
these instances a standard exploration, anticipating in situ recon- 
struction, should be undertaken before removing the kidney and 
reimplanting it. Needless to say, great caution and planning 
should be undertaken in performing renal artery reconstructive 
surgery in the pediatric patient with renovascular hypertension. 
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Immediate Jejunostomy Feeding 


Its Use After Major Abdominal Trauma 


Ernest E. Moore, MD; Ernest L. Dunn, MD; Todd N. Jones, RN 


e Jejunostomy feedings were used in the immediate postoper- 
ative period in patients with massive abdominal and retroperito- 
neal injuries. Patients were selected for early feeding if they had 
two or more major visceral injuries. Over a six-month period, 30 
such patients were studied: ten had blunt trauma, 11 had 
gunshot wounds, and nine had stab injuries. The injuries 
included 11 pancreatic, ten small-bowel, six colon, and six major 
retroperitoneal vascular injuries. A 16-gauge intracatheter was 
placed in the proximal jejunum. The constant infusion of nutri- 
tional solution (Vivonex HN) was begun 18 hours postoperative- 


ly, and within 72 hours all patients were receiving 2,400 calories : 


per day. Feedings were maintained for an average of eight days. 
Serum albumin and transferrin levels, total lymphocyte count, 
and delayed hypersensitivity were maintained or improved dur- 
ing jejunal feeding. Patients with pancreatic injuries received 
supplemental nutrition without evidence of pancreatic stimula- 
tion. Needle-catheter jejunostomy can provide early, safe nutri- 
tional support after major abdominal trauma. Further investiga- 
tion is needed to determine who will benefit from this early 
feeding. 
(Arch Surg 1981;116:681-684) 


0* of the most significant advances in surgery during 
the last decade has been the recognition, treatment, 
and prevention of protein-calorie malnutrition. Although 
feeding by jejunostomy has been used for more than a 
century,’ widespread clinical application awaited the devel- 
opment ef chemically defined diets* and the needle cathe- 
ter technique for administration.’ Page et al,’ Delaney et 
al? and others** demonstrated the safety and efficacy of 
this form of nutritional support after major gastrointesti- 
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nal (GI) surgery. We studied the feasibility of instituting 
elemental nutrition in the presence of major intra-abdom- 
inal or retroperitoneal injuries. 


MATERIALS AND METHODS 


During a six-month period at Denver General Hospital, all 
patients undergoing emergency laparotomy for trauma also 
underwent catheter jejunostomy if they had two or more major 
visceral injuries. Thirty such persons received postoperative feed- 
ing by jejunostomy and were studied prospectively. The ages 
ranged from 17 to 60 years, with an average of 32.5 years. 
Twenty-four were men. Ten had blunt trauma, 11 had gunshot 
injuries, and nine had stab wounds. The distribution o^ organ 
involvement included 11 pancreatie, ten small-bowel, six colonic, 
and six major retroperitoneal vascular injuries. Among the 
patients with pancreatic or duodenal trauma, five required pyloric 
exclusion with gastroenterostomy, three required distal pancrea- 
tectomy, and one underwent Whipple's procedure. Two of the 
hepatic injuries necessitated formal lobectomy. 

The technique of catheter jejunostomy was similar to that 
described by Delaney and associates. A 16-gauge, 60-cm polyeth- 
ylene catheter was introduced into the jejunum just distal to 
Treitz ligament or 20 em beyond a gastroenterostomy A 14- 
gauge, 5-cm needle was used to create a submucosal tunnel in the 
antimesenteric border of the bowel. Once in the intestinal lumen, 
the catheter was advanced 25 em and the position confirmed by the 
injection of normal saline solution. The catheter was then secured 
with a purse-string 3-0 silk seromuscular suture at the entrance 
into the jejunum. This same suture and two additional stitehes 
were used to fix the jejunum to the peritoneum at the site where 
the catheter exited from the abdominal cavity. The catheter was 
finally anchored to the skin with a single silk suture. 

Jejunostomy infusions were begun 18 hours postoperatively 
using a nutritional solution (Vivonex HN) at a concentration of 0.5 
keal/mL. The nurses prepared the elemental diet daily on the 
ward. The nutrient was infused by gravity at a constart rate, 
starting at 50 mL/hr. Patients were observed for abcominal 
distention while the rate and then the concentration of solution 
were increased at 12-hour intervals to deliver full-strength solu- 
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tion (1 kcal/mL) at the rate of 100 mL/hr. The infusions were 
continued until the patients could tolerate regular oral feeding. 

Each patient underwent nutritional-immunological assess- 
ment as soon as possible after laparotomy. Anthropometric 
measurements included triceps skin fold thickness (Lange skin 
fold caliper), upper middle arm circumference, and arm-muscle 
circumference (derived from triceps skin fold and arm cireumfer- 
ence). A measurement of less than 90% of predicted value was 
considered abnormal. Total protein and albumin levels were 
determined on an automated 12-step blood analyzer (SMA-12), 
whereas serum transferrin levels were measured directly on a 
nephelometer (Hyland PDQ). Supplemental intravenous albumin 
was not administered to these patients. Total lymphocyte count 
was derived from the differential of the peripheral WBC count. 
Five recall antigens were used for skin testing: tuberculin, Candi- 
da albicans, mumps, coccidioidin, and streptokinase-streptodor- 
nase. Delayed hypersensitivity was considered intact with 5 mm or 
more induration to any of the antigens at 48 hours. Nutritional- 
immunological evaluations were repeated on postinjury days 3, 7, 
and 10. The data were compared using Student’s ¢ test for 
independent variables. Statistical significance was assumed when 
the level of confidence was greater than 95%. Twenty-four-hour 
nitrogen balance studies using the urinary urea nitrogen plus 4 g 
method were obtained between the third and fifth days of 
jejunostomy feeding. 

A prognostic nutritional index (PNI), based on serum albumin 
and transferrin levels, triceps skin fold, and delayed hypersensi- 
tivity, was caleulated for each patient according to the scheme 
devised by Buzby and associates,' who have documented a 50% 
complication rate in patients in whom the PNI exceeds 50. An 
anatomical score for the severity of injury, the penetrating 
abdominal trauma index (PATI), was established by a method 
described in detail elsewhere.” We have found that a PATI 
greater than 25 is associated with a 50% risk of morbidity. 


RESULTS 


The initial nutritional and immunological assessment 
was performed on all patients within 12 hours of emergen- 
cy laparotomy. Triceps skin fold was less than 90% of 
predicted in 11 patients (36%), whereas arm muscle cireum- 
ference was decreased in two (7%). Total protein level was 
abnormally low in 19 patients (63%), with an overall 
average value of 5.2 g/dL (normal, > 6.0 g/dL). Serum 
albumin level was depressed in 23 of the patients (77%), 
and the mean for all patients was 3.1 g/dL (normal, > 3.5 
g/dL). Result of direct measurement of transferrin level 
was abnormally low in 22 patients (73%) and the mean for 
the entire group was 159 mg/dL (normal, > 185 mg/dL). 
Total lymphocyte count was less than 1,500/mL in 17 
patients (57%). Nine patients (30%) were anergic to skin 
testing. Twenty-three (77%) of the patients had a PNI 
exceeding 50, with an average of 59.5 overall. The PATI 
was greater than 25 in 16 patients (53%) and the mean 
PATI for the entire group was 25.8. 

Jejunostomy feedings were initiated within 18 hours of 
surgery. All patients were receiving a minimum of 2,400 
mL/day of full-strength nutritional solution by 72 hours. 
In three patients, however, the infusion had to be slowed or 
discontinued on the fourth or fifth postoperative days 
because of progressive intestinal distention. These three 
patients all had had extensive small-bowel and adjacent 
mesenteric injuries. In two cases, the enteral feeding was 


682 Arch Surg—Vol 116, May 1981 


resumed within 48 hours without further incident. In the 
third patient, reinstitution of the infusion led to gastric 
reflux and, therefore, feedings were terminated. Four 
patients had mild diarrhea during the initial 72 hours, but 
this was controlled in all cases with the addition of small 
doses of paregoric to the infusate (maximum, 30 mg/L). 

The constant infusion of nutritional solution was main- 
tained at full strength for an average of eight days (range, 
four to 20) until oral intake was tolerated well. The 
minimum daily caloric load via jejunostomy was 2,400 
calories. This included 16 g of nitrogen. An additional 200 
to 300 calories was given per day with various intravenous 
(IV) drug therapies. The overall caloric-nitrogen ratio was 
approximately 165:1. 

The results of anthropometric measurements did not 
appreciably alter during the study. This was anticipated 
because of the relatively short follow-up period. In patients 
who received enteral feeding for more than seven days, 
serial visceral protein levels were as follows: total protein 
improved (P — .01) from 5.33 + 0.71 to 5.95 + 0.76 g/dL; 
serum albumin remained the. same (3.20 + 0.43 to 
3.22 + 0.44 g/dL), as did transferrin (159 + 38 to 159 + 37 
mg/dL); and the total lymphocyte count increased from 
1,479 + 827 to 2,034 + 1,064/mL, but the change was not 
statistically significant. Skin testing after one week 
showed no deterioration in hypersensitivity response. As 
with anthropometric measurements, the study period was 
too short to expect an improvement in this marker of 
cell-mediated immunity. Studies of nitrogen levels were 
completed in 14 patients and demonstrated an average 
positive balance of 1.2 g/day. 

The 11 patients with pancreatic injury were fed the 
nutritional solution without evidence of pancreatic stimu- 
lation. Levels of serum and urinary amylase did not rise 
coincident with jejunal infusion, and no pancreatic fistulae 
developed. Except for transient abdominal distention in 
three patients, no mechanical intestinal complications were 
encountered. Twelve patients had intraperitoneal suture 
lines distal to the jejunostomy and all healed without 
incident. There were no discernible metabolic complica- 
tions or evidence of volume overload attributed to the 
elemental diet. All jejunal catheters were removed prior to 
discharge from the hospital and there was no occurrence of 
small-bowel leakage. In one patient, a 2-em subcutaneous 
abscess appeared after removal of the jejunal catheter. The 
abscess was incised and drained under local anesthesia, and 
healed without difficulty. 

Five patients (17%) had significant postoperative com- 
plications, which included an abdominal abscess with sep- 
sis, one ease of pneumonia, one case of breakdown of 
exteriorized colon, and two wound infections. None were 
thought to be related to jejunostomy feeding. Only one of 
these patients required the addition of central venous 
hyperalimentation. No deaths occurred. 


COMMENT 


Jejunostomy has been used as a route for nutritional 
support for more than 100 years.' In 1912, William Mayo 
wrote, "Jejunostomy is an operation of considerable useful- 
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ness; it gives rest to the stomach and maintains good 
nutrition.”** In 1918, Andresen" passed nasogastric tubes 
into the proximal jejunum at the time of gastroenterosto- 
my and initiated feeding in the operating room. Boles and 
Zollinger'* in 1952 reported the achievement of a positive 
nitrogen balance by administration of homogenized milk 
via jejunostomy. In 1954, McDonald’ devised the needle 
catheter technique for feeding jejunostomy. Within sev- 
eral years, a number of elaborate studies'**' substantiated 
the concept that small-bowel motility and absorption were 
altered minimally by laparotomy. This was in contrast to 
loss of gastric peristalsis for one to two days and colon 
inertia for three to five days. Simultaneously, space travel 
stimulated the perfection of chemically defined diets." In 
the late 1960s, Dudrick and associates pioneered the con- 
cept of total parenteral nutrition." This monumental 
achievement may have temporarily distracted efforts to 
implement the enteral route for nutritional support. In 
1973, Delaney et al^ simplified the needle-catheter tech- 
nique and began to accrue a favorable experience with 
early postoperative jejunostomy feeding. The final stimu- 
lus to refocus interest on the small bowel for postoperative 
nutrition was the report by Bistrian et al** in 1974, which 
disclosed a 50% incidence of protein-calorie malnutrition in 
surgical patients. This fact was confirmed by others^'^ 
and, more importantly, malnutrition was shown to be 
associated with a higher complication rate and mortali- 
ty.'^7'^" Page et al‘ and others” subsequently documented 
the ability of jejunal feeding to maintain nitrogen balance 
after major GI surgery. Although not conclusive, these 
reports suggest that early postoperative enteral feeding is 
cost-effective. 

Abdominal trauma, because of hypovolemie shock, acute 
blood loss, and associated injuries, imposes a greater 
metabolic demand than elective GI surgery. The catabolic 
stress is higher and an unfavorable hormonal milieu for 
anabolism exists during the acute recovery phase after 
injury.” Despite this, delivering 16 g of nitrogen and 2,400 
calories per day maintained or improved the nutritional 
and immunological integrity of these severely traumatized 
patients. 

Vivonex HN was selected for early postoperative feed- 
ing in these patients because of several unique qualities. 
Its low viscosity permits easy administration via a 16- 
gauge catheter by gravity alone. The pH of 4.5" and low 
fat content ^ minimized the stimulus for biliary and 
pancreatic secretion. The HN form has a calorie-nitrogen 
ratio of 150:1. This approximates the optimal balance for 
nitrogen use in an anabolic stress state.*’ Finally, its low 
amount of residue is desirable in an incapacitated patient 
and seems to be advantageous in a patient with colonic 
injury. 

Although enteral feeding and central venous hyperali- 
mentation are not mutually exclusive forms of nutritional 
support," the jejunostomy route has several distinct 
advantages. The cost of using the small-bowel route is less 
than one-eighth that of the venous avenue. Furthermore, 
metabolic and septic complications are unusual with enter- 
al feeding. Glucose absorbed across the gut enhances 
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insulin release** and nutrients reaching the liver directly 
via the portal system appear to be used more efficiently.” 
The patient is more comfortable with the enteral catheter 
than with a central venous line. Nursing care is simplified 
and the nutrient solution can be prepared on the hospital 
floor without meticulous aseptic technique. 

This discussion would be incomplete without mention of 
patient selection. Feeding jejunostomy cannot be justified, 
on a cost-benefit basis, after every laparotomy for trauma. 
Clearly, a large number of patients will recover from their 
injuries without incident. In this study, only those suffer- 
ing two or more visceral injuries were selected for early 
catheter feeding. Although the overall complication rate 
for trauma seemed to be less than anticipated, only a 
prospective controlled study can definitively support this 
impression. We are currently engaged in such an investi- 
gation, randomly assigning patients with a PATI zreater 
than 25 into an enteral feeding program vs standard 
postoperative IV management. 
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Discussion 


WILLIAM H. SNYDER III, MD, Dallas: My discussion should be 
pristine as my concepts are not contaminated by any experience 
with this approach or by any more than a working knowledge of 
nutritional and immunological evaluation. I and my colleagues 
have not used this approach to nutritional support in trauma 
patients at Parkland Hospital, Dallas. 

The authors have directed our attention to a safe and successful 
technique to improve the nutritional care for our trauma patients. 
Two major questions remain: one, what are the criteria for this 
approach; two, does it really reduce morbidity and hasten conva- 
lescence? Answers to these questions await further studies. 

I have several specific questions for Dr Moore. First, to give an 
idea of the patient selection process, how many patients under- 
went laparotomy for trauma at Denver General Hospital during 
the six-month period in which these 30 patients were selected? 

Second, do you have any general criteria for selection of patients 
other than the PATI, which is not a part of routine evaluation of 
trauma patients at most hospitals? 

Third, can you explain the high incidence of nutritional deficien- 
cies in these relatively young trauma patients? Are these param- 
eters accurate in acutely traumatized patients, especially after 
vigorous fluid resuscitation? 

Finally, according to my calculations, 2,400 calories of Vivonex 
HN would cost my patient $51, whereas preparations with some- 
what less protein, such as Ensure-plus, would cost only $5. Are 
there cireumstances in which a cheaper preparation might be 
used? 

Dr Moore: During the six months in which we studied the 
feasibility of catheter jejunostomy feeding, approximately 90 
patients underwent laparotomy for acute trauma. I stress that this 
form of early nutritional support was only applied to patients with 
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injuries to two or more major organ systems. On the other hand, it 
was used in all qualified patients despite the presence of small- 
bowel, colon, or pancreatic trauma. 

The initial nutritional and immunological markers of the trau- 
ma patient are misleading, and are probably more a reflection of 
the severity of trauma, length of shock, and amount of blood loss. 
Furthermore, there is evidence of a serum inhibitor to cell- 
mediated immunity that is particularly important in the acute 
phase of injury. The initial nutritional assessment of the trauma 
patient must be interpreted with this in mind, and should not be 
equated with that of the patient undergoing elective GI sur- 
gery. 

For these reasons, we devised the PATI. We have found it to be 
a more reliable predictor of complications. We are now engaged in 
a prospective randomized study in which patients with a PATI 
above 25 are allocated into either jejunostomy-feeding or control 
groups. The control patients receive the standard glucose infusions 
postoperatively. Hopefully, this will answer the question of cost- 
benefit. 

Finally, with regard to specific costs, Vivonex HN is somewhat 
more expensive than several other commercially available enteral 
diets. We believe the low fat content and favorable pH are 
desirable in the face of multiple abdominal trauma to minimize 
pancreatie and biliary secretions. Furthermore, the low viscosity 
and low residue simplify nursing care. Delaney has reported the 
use of a larger jejunal feeding catheter, 13 gauge, and this should 
obviate to some degree the problem of viscosity with the nonele- 
mental diets. The optimal protein source is a more controversial 
issue. Amino acids do increase the osmolality considerably. How- 
ever, whether dipeptides, tripeptides, or raw protein sources are as 
effieient in these patients remains to be established. 
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Arterial Injuries in Children 


J. David Richardson, MD; Mary Fallat, MD; Hirikati S. Nagaraj, MD; 


Diller B. Groff, MD; Lewis M. Flint, MD 


e Twenty-nine children sustained major arterial injuries sec- 
ondary to gunshot wounds (nine), blunt injuries (11), penetrating 
injuries by sharp objects (five), and arteriographic injury (four). 
The femoral artery was most commonly injured, followed by the 
brachial, the carotid, subclavian, popliteal, aorta, innominate, 
and vertebra! arteries. We repaired the majority of the arterial 
injuries by resecting the damaged vessel, with primary anasto- 
mosis or interposition grafting when necessary to avoid tension. 
Postoperative complications included clotted grafts in two 
patients, which were rendered patent by reoperation. Two chil- 
dren died postoperatively, although both had successful vascu- 
lar repairs. All vascular repairs were patent at one year, and limb 
length disparity has occurred in one patient following a nerve 
injury. Our data indicate that early exploration and repair of all 
suspected vascular injuries can be accomplished with excellent 
results, even in young children. 

(Arch Surg 1981;116:685-690) 


he long-term effects of arterial reconstruction in 

children with vascular injuries is poorly documented 
in the surgical literature. Information that is available 
often has discouraged aggressive management, since limb 
length disparities and limb loss occasionally have been 
associated with arterial repairs in the pediatric age group. 
Bloom et al' and Whitehouse and associates? have shown 
that limb length disparities can occur with unrecognized or 
unrepaired vascular injuries, especially those occurring as a 
result of invasive diagnostic studies. Nevertheless, the 
average practitioner treating children may overlook the 
possibility of vascular injury in trauma of the extremities 
or thorax since it is a relatively rare occurrence.’ 

This report has several objectives: (1) to heighten the 
awareness of surgical, pediatrie, and emergency room 
personnel to the possibility of arterial injuries; (2) to 
suggest that aggressive management with operative cor- 
rection is the correct treatment plan; (3) to assess the early 
results of revascularization in small children with traumat- 
ic arterial injuries; and (4) to serve as an initial report on a 
group of children who have been followed up to assess 
long-term growth effects and possible complications of 
arterial reconstruction in children. 
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PATIENTS AND METHODS 


At Norton-Children's Hospital in Louisville, Ky, our approach 
has been to manage suspected arterial injuries in childrer aggres- 
sively. Resuscitation is started if there are any signs 0° hemor- 
rhagic shock, since adequate tissue perfusion is important not only 
in the general sense but also in the diagnosis of vaseular injuries. 
We avoid subclavian catheterization with suspected cervicome- 
diastinal trauma and do not use injured extremities as sites for the 
placement of peripheral intravenous lines. A rapid but thorough 
initial physical evaluation is performed, followed by arteriog- 
raphy, when indicated, and arterial reconstruction is done for any 
arterial abnormality demonstrated on physical examiration or 
arteriogram. 

Twenty-nine patients with 33 arterial injuries requirimg surgi- 
cal intervention were treated from 1974 to 1980. There were 21 
boys and eight girls, with an age range from 8 months to 13 years 
(mean, 8.3 years). There were eight patients between * months 
and 4 years old, ten between 5 and 9 years old, and 11 between 10 
and 14 years old. Included were arterial injuries involving the 
extremities, thorax, abdomen, and neck. Detailed follow-up evalu- 
ation to the time of this writing was possible in 23 of our patients. 
They have been followed up for an average of 3.3 years with a 
range of seven months to six years. Four patients who were doing 
well when last seen subsequently have been lost to follow-up after 
an average of three months. The follow-up evaluation included 
attempts to assess graft patency by Doppler examination and 
palpation, extremity arterial pressure, and determination of limb 
length and any disparity between an injured and uminjured 
extremity. 


RESULTS 


Thirty-three arterial injuries were treated with femoral 
and carotid wounds occurring most frequently. The distri- 
bution was as follows. 


Vessel No. of Injuries 
Iliofemoral 13 
Brachioradial 5 
Common carotid 4 
Aorta and visceral 2 
Popliteal 2 
Innominate 2 
Subelavian 2 
Vertebral 
Facial 1 


When injuries were classified according to regional loca- 
tion, 53% were located in the extremities, 38% were cervi- 
comediastinal, and 6% involved major abdominal vessels. 
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Nearly three fourths of our patients had complicated 
injuries involving more than one vessel, nerves, fractures, 
or some combination of these. Three children continue to 
have considerable dysfunction of the extremities despite a 
successful revascularization of the lower extremity. These 
long-term problems include (1) a child with minimal lower 
extremity function secondary to a shearing injury that 
transected lumbosacral nerve roots, (2) a child with a 
peroneal nerve injury and femur and tibial fracture who 
still has persistent sensory and motor deficits requiring 
secondary orthopedic corrective procedures, and (3) a child 
with a posterior dislocation of the knee who had a success- 
ful popliteal revascularization and ambulates well, but 
remains hypesthetic in the affected foot. Twenty-eight 
children had injuries involving one vessel, and one child 
had a five-vessel injury. There were 11 associated venous 
injuries that occurred most frequently in the femoral and 
popliteal vein. 

Twenty-four patients had noniatrogenic injuries and 
five had iatrogenic trauma. Blunt trauma accounted for 
the majority of the injuries seen (11), followed in frequency 
by gunshot wounds (nine) and penetrating injuries from 
glass or metal (five). Four patients had injuries incurred 
during angiographic procedures. While the very young 
child is susceptible to significant vascular injury, there is a 
distinct difference in cause between injuries in younger 
and older children. Half of the injuries in the youngest age 
group (0 to 4 years) were due to invasive radiographic 
procedures, whereas gunshot wounds and automobile acci- 
dents accounted for 56% and 73%, respectively, of injuries 
in the two older age groups. 

One or more of the classic signs of vascular compromise 
were present in 96% of the cases initially. The most 
common signs were absent or diminished distal pulse (17 
cases), distal limb ischemia (11), and hematoma formation 
(five). These were followed by two patients each with 
hemorrhage, shock, and abdominal tenderness, and one 
patient with bruit/thrill. Only one patient had normal 
examination results. This finding is in contradistinction to 
the adult who is more likely to have normal physical 
findings even with major arterial injury. In the one child 
who had completely normal physical examination results, 
the injury was detected by arteriography. The injuries of 
15 patients were evaluated with preoperative arteriog- 
raphy. The main indications for this procedure are as 
follows. 


No. of 
Indication Patients 
Penetrating wounds of the thoracic 
outlet 4 
Blunt trauma to the neck or 
involving fracture of the clavicle 3 
Loss of peripheral pulses, 
particularly with edema or shock 10 
Blunt trauma to the extremities 1 
Distal ischemia with fractures 
or severe dislocations 5 
Limb length discrepancy after arterio- 
gram 1 
Extremity gunshot wounds 4 
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Since the majority of patients with loss of peripheral pulses 
or gunshot wounds had positive physical findings, the 
addition of an arteriogram probably was not necessary in 
many instances. 

The predominant vascular injury detected at exploration 
was complete or partial transection of the vessel followed 
in frequency by thrombosis secondary to intimal disrup- 
tion, pseudoaneurysm formation, and arteriovenous fistu- 
la. The operative methods used for correction of arterial 
injuries were standard. Systemic administration of hepa- 
rin was used routinely. Fogarty catheter embolectomy 
usually was performed to ensure that all distal clots were 
removed. The segment of damaged vessel often was 
excised to normal vessel and an end-to-end anastomosis 
performed when possible. This was done in 12 patients. An 
interposition graft was required in nine cases, with the 
greater saphenous vein the most frequent source of the 
vein graft. An arm vein and a Dacron graft each were used 
on one occasion. Most of the primary anastomoses, partic- 
ularly in small children, were spatulated. Ligation for 
arterial injury was performed on four occasions only for 
multiple arterial injuries that would have necessitated 
lengthy reconstructive procedures or for irreparable inju- 
ries. Two of these involved the vertebral artery and would 
have required an extensive reconstructive procedure to 
repair. Three patients required thrombectomy following 
injuries secondary to invasive radiography. Lateral arteri- 
orrhaphy was performed on seven occasions, but in three 
instances the closure narrowed the vessel sufficiently to 
require revision. Thus, this method was the primary type 
of repair in four patients. Major vein ligation was neces- 
sary in six patients and reconstruction was performed in 
six patients. Vascular complications were encountered 
relatively infrequently and included two clotted grafts that 
required reoperation to reestablish patency. Clinical signs 
of thrombosis at two and six hours postoperatively dictated 
the necessity for reoperation. Two patients were examined 
initially at other hospitals where their vascular injuries 
were not detected; both of their lesions were treated 
several days after injury and both had major complica- 
tions, including a false aneurysm of the innominate artery 
and an ischemic limb secondary to a femoral artery 
laceration. An early appropriate diagnosis undoubtedly 
would have averted these problems. Postoperative bleeding 
requiring reoperation occurred in one child. Nonvaseular 
complications were uncommon and included two superficial 
wound infections, two pulmonary complications, and one 
case each of Horner’s syndrome and vocal cord paralysis 
that were secondary to the initial injury rather than the 
operative repair. There were two deaths in the series; both 
were unrelated to the vascular injury. A 4-year-old child 
who had undergone a repair of a lacerated aorta died three 
weeks after an automobile-pedestrian accident secondary 
to the complications of a head injury. The vascular repair 
was intact. A second death occurred in an 8-month-old child 
with unresectable hepatoblastoma who required repair of a 
common femoral artery laceration secondary to angiogra- 
phy. The repair was successful and restored viability to a 
compromised leg; however, the child died five weeks later 
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of his tumor. 

Follow-up has been available up to the present for 23 of 
the 27 survivors, with partial follow-up on the remaining 
four children. Limb length disparity was detected as a 
delaved finding in one child who had cardiac catheteriza- 
tion. Repair of the femoral artery stenosis in this child has 
resulted in accelerated growth of the affected extremity 
and, 2!? years later, the child has no sequelae of her 
vascular injury in terms of limb length. Another child has 
residual significant limb length disparity despite vascular 
reconstruction. This child is one who did not arrive at our 
institution until four days after injury; our evaluation 
disclosed an ischemic limb with a peroneal nerve injury. 
Despite a successful vascular repair resulting in a normal 
ankle pressure, the child has a shortened extremity with an 
ischemic contracture of the anterior compartment muscu- 
lature. All repairs remain intact and no long-term graft 
thromboses have occurred with an average follow-up of 3.3 
years. 


COMMENT 


Vaseular injuries in children are somewhat different 
from those occurring in adults. Children have smaller 
vessels that demand special technical considerations and 
are more prone to vasospasm, which may further compro- 
mise blood flow. Additionally, the restoration of blood flow 
to a child's extremity is more crucial to the subsequent 
growth and development of the limb. Our series of 29 
patients represents one of the few studies completed 
concerning arterial injuries in a "true" pediatrie popula- 
tion.’ The 15- to 17-year-old adolescent is not included in 
our study because, in our opinion, this age group, by 
criteria including social habits and modes of injury, as well 
as anatomic features, such as vessel size, probably should 
be considered young adults rather than children. The cause 
of injury in our series followed the statistical trend predi- 
cated by Gratz in 1979" with accidents remaining the 
leading cause of death in children older than 1 year of age. 
In patients less than 1 year old, invasive procedures 
accounted for all of the injuries. 

Preoperative arteriography in the evaluation of pene- 
trating trauma in adults is being reevaluated with a 
resultant increase in the use of angiography to avoid 
vaseular exploration when no injury exists. However, 
because the reported experience in children is limited, the 
role of preoperative angiography in trauma has not been 
addressed. Fifteen of our patients had preoperative angi- 
ography. Close inspection of our cases demonstrated four 
patients with extremity gunshot wounds and obvious signs 
of vascular impairment on physical examination. These 
studies added the risk of an invasive procedure in cases 
where the indications for surgical intervention were al- 
ready clearly defined. In at least three other cases, the 
indications for operation were overwhelming and angiog- 
raphy added little useful information. One such patient 
was an 8-year-old boy who sustained a gunshot wound to 
the left side of the neck, resulting in a large pulsatile 
hematoma that severely displaced the trachea to the right 
(Fig 1). On the basis of physical findings alone, the patient 
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Fig 1.—Displacement of trachea to right (arrows) is noted in this 
child who also has notable hematoma of left side of neck. 


required surgical exploration. An arteriogram showed a 
pseudoaneurysm of the common carotid artery (Fig 2). 
This study was both unnecessary and potentially danger- 
ous. 

Angiography is valuable in evident or suspected blunt 
cervicomediastinal trauma if the patient's condition is 
stable. In addition to permitting accurate anatomic diag- 
nosis in an area where physical signs are less reliable, it is 
used to plan an operative approach. Figure 3 is the aortic 
arch study of a 9-year-old boy who suffered a severe 
thoracic injury when his go-cart ran into the back of a 
truck. Initial physical examination disclosed a diminished 
right brachial pulse, a bruit in the right side of the neck, 
and a hematoma over the left clavicle. The arteriogram 
demonstrated multiple vessel injuries, illustrating the 
importance of a complete evaluation of the thoracic outlet 
in blunt injuries, since a single view did not disclose the full 
extent of the injury. Although vascular injuries occur 
relatively infrequently with major fractures, angiography 
is valuable in the diagnosis of such lesions. A child with a 
fracture of the femur had a cool foot that was viable with 
capillary refill but had no palpable pulses at the ankle. 
Angiography (Fig 4) disclosed a major vascular injury that 
could easily have gone undetected and resulted in compli- 
cations. 

There are also several technical considerations that may 
be important because of the extreme vasoconstriction that 
may occur in children’s arteries. In several of our cases, the 
anastomoses seemed under tension despite very small 
segmental resection. This has led us to be somewhat more 
liberal in our use of vein grafts, and we believe they have 
contributed to our high patency rate by avoidance of 
anastomotic tension. Second, techniques that dilate the 
vessel may be useful in accomplishing the repair. We 
frequently use gentle dilation with a Fogarty catheter to 
facilitate the exposure by increasing luminal size. Occa- 
sionally, pharmacologic manipulation may be helpful. We 


Arterial Injuries—Richardson et al 687 





ORT 


Fig 2.—Small pseudoaneurysm is present in left common carotid 
artery (arrow). This subtle angiographic finding was interesting 
because artery had through-and-through injury at operation. 





Fig 3.—Value of angiography is demonstrated in blunt cervicome- 
diastinal trauma. Clot is present in right common carotid (a) distal 
to large intimal laceration (b). There is total occlusion of right 
vertebral artery (c) and long intimal tear of left subclavian artery 


(d). 


688 Arch Surg—Vol 116, May 1981 








Fig 4.—Transection (arrow) of popliteal artery from femoral 
fracture in patient who had viable foot and equivocal signs of 
vascular injury. 


have used distal arterial injections of papaverine hydro- 
chloride on three occasions and have felt subjectively that 
it improved the vascular spasm; however, we have no 
measurable evidence to support such an assertion. Finally, 
we routinely use ocular magnification to allow for more 
precise suture placement and believe it is an extremely 
valuable adjunct to meticulous surgical technique. 

Fasciotomy, when indicated, is a valuable adjunct to 
surgical repair of a vascular injury. Fasciotomy is per- 
formed in a lower extremity on suspicion of elevated 
compartment pressure or if the measured compartment 
pressure exceeds 30 em H,O. Even if fibulectomy is 
performed, there must be a definite incision through the 
bed of the resected fibula into each muscle compartment. 
Fasciotomy was required in four of our patients, once in 
the upper extremity and on three occasions in the lower 
extremity. Two of these latter children required fibulecto- 
my for adequate decompression. 

The most significant factor adversely affecting restora- 
tion of extremity function was the presence of associated 
major nerve injury. Not unexpectedly, the extent of nerve 
injury predicted the eventual return of function, with 
complete or partial transection having a worse prognosis 
than contusion." A 12-year-old child suffered a gunshot 
wound to the left flank with a .30-caliber high-velocity 
rifle. His injuries included transection of the left common 
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iliac artery and vein, multiple small-intestinal perfora- 
tions, multiple fractures of the posterior iliac crest, tran- 
section of the lumbosacral joint, and disruption of the 
sacroiliac joint. Nerve deficits due to associated transec- 
tion of the lumbosacral nerve roots left him with a sensory 
level of L-2 on the left and L-4 on the right and no motor 
funetion below the hips except for slight movement of the 
left thigh. These deficits have been permanent. 

A 14-year-old boy involved in an automobile accident 
suffered a posterior dislocation of the knee with transec- 
tion of the popliteal artery and vein and severe contusion 
of the sciatic and peroneal nerves. He had severe paresthe- 
sias initially, but these have improved greatly in the past 
two years. Vigorous physical therapy has improved the 
range of knee and foot motion, but continuing sensory 
defieits have contributed to inadequate strength for full 
weight bearing. 

Restoration of blood flow after an arterial injury is vital 
for the proper growth and development of a child's extrem- 
ity. Pediatric patients who have undergone arterial recon- 


struction require long-term regular follow-up examina- 
tions to look for growth discrepancies secondary to late 
vascular occlusion or compromise. We have been observing 
patients with extremity repairs by determination of limb 
length and differential blood pressure measurements. We 
have no experience with the use of bone age as suggested 
by others. Results to date are encouraging, as we have 
seen no limb length discrepancies in children with uncom- 
plieated vascular injuries, ie, no nerve damage or preoper- 
ative ischemic injury, for a follow-up period averaging 3.3 
years. 

There was no limb loss in our series, either secondary to 
the vascular injury itself or to the repair. There were no 
deaths attributable to vascular injuries and no limb length 
disparity attributable to vascular repairs. On the basis of 
these results, we recommend the aggressive management 
of trauma in children with suspected arterial injuries and 
believe that, in experienced hands, arterial reconstruction 
can be aecomplished safely with little postoperative mor- 
bidity and excellent long-term results. 
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Discussion 


FREDRIC JARRETT, MD, Madison, Wis: Dr Richardson and his 
colleagues have shown us some very outstanding results in a 
technically demanding setting about which I have a question and 
two comments: Were there any manifestations of venous insuffi- 
ciency in the patients undergoing venous repair or in those who 
required an ipsilateral saphenous vein graft to repair their arterial 
injuries? 

We prefer to use saphenous vein from the opposite leg when a 
vein graft is required, because of the frequency of injury to a 
contiguous vein when a major artery is damaged. 

We have not been quite so liberal in our use of arteriography. I 
would certainly agree with its necessity in patients who have 
cervicomediastinal injury, but in the lower extremity we have used 
arteriography in a more limited setting, namely, either to docu- 
ment arterial injury when we are not sure it is present or to define 
location in a patient with an injury that is not localized, such as a 
shotgun wound, 

Occasionally, we have all been misled by cases in which patients 
who seem to have normal pulses and even normal ankle pressures 
prove to have an arterial injury, and I think we are becoming more 
suspicious of blunt trauma or large wounds. However, in settings 
where the indication for operation already is clear-cut, such as an 
expanding hematoma or bleeding contiguous to a neurovascular 
bundle, we would probably omit the arteriogram and do surgical 
exploration of the patient directly. 

Concerning the follow-up of these patients, we have very little 
information about the long-term behavior of vein grafts in the 
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periphery in patients whose vessels are otherwise nermal. By 
long-term, I mean over a 5-, 10-, or 15-year period. 

Recently, a technique has been made available to us. It is a 
computerized technique for angiography developed by Drs Charles 
Mistretta and Andrew Crummy of our radiology department, and 
we as vascular surgeons have been the beneficiaries of their 
investigations. This technique, also termed intravenous video 
angiography (IVA), is a subtraction technique using a single 
intravenous injection of contrast medium that, through enhance- 
ment, is used to image arteries. We have been using IVA as part of 
the long-term follow-up of our patients after arterial reconstruc- 
tion. An elderly patient had undergone a left aortorenal bypass 
using hypergastric artery, which was seen with IVA. Another 
patient was seen three years after undergoing femoropopliteal 
bypass. The proximal anastomosis, descending vein, and distal 
anastomoses also were seen on IVA. A third patient had under- 
gone a carotid endarterectomy. The vertebral artery was seen 
with IVA, as were the distal and proximal limits of the endarter- 
ectomy. 

We are very excited about this technique and hope it will give us 
additional information in the follow-up of patients who have 
undergone vascular reconstruction for both trauma and oeclusive 
disease. 

JAMES C. STANLEY, MD, Ann Arbor, Mich: Surprisingly little has 
been written in the literature about this important topic. A few 
years ago, Dr W. M. Whitehouse, Jr, and a number of us reviewed 
our experiences with pediatric extremity arterial trauma. My 
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comments are limited to this subgroup of injuries. 

The causes of the injuries in this report are quite different from 
those in our patients. The fact that eight of their 29 patients, all 
less than 14 years of age, sustained vascular injuries from gunshot 
wounds is a rather appalling statistic. 

Did any of the seven interposition vein grafts undergo late 
dilation? Previously, we undertook two long femoropopliteal 
bypass reconstructions with autologous vein for ileofemoral dis- 
ease. Both have undergone considerable dilation. Vein may be the 
best conduit in these cases, but after a period of five or ten years, 
the grafts may require replacement. 

Regarding technical issues, all vessels being anastomosed in 
children should be spatulated. An anastomosis that looks perfect 
when finished will heal and always undergo some degree of late 
constriction. Add to this a growing child with a vessel that should 
increase in size and you will have trouble if a generous anastomo- 
sis was not constructed initially. Second, Dr Richardson and 
colleagues have used Fogarty catheters in blocking or breaking 
vasospasm when present. I suggest using the Fogarty embolecto- 
my catheter like a Grüntzig catheter. Use a very small catheter 
and judiciously inflate it in different segments. We use rigid 
dilators in these cireumstances. There is something inherently 
more sensitive about carefully advancing a silicone-lubricated 
dilator than withdrawing an inflated balloon catheter. When you 
meet an obstruction with a rigid dilator, you stop. 

The youngest patient in Dr Richardson's report was 8 months 
old. There remains controversy in the literature as to whether or 
not neonates or young infants less than 6 months old should 
undergo arterial reconstructive surgery for non-limb-threatening 
problems. Currently, our pediatricians.will not refer infants less 
than 6 months in age to us with lost pulses after catheterization 
unless the limb is in immediate jeopardy. They may be correct, 
although when applied to all cases, this approach is worrisome. 
There are very few hard data from a large consecutive group of 
pediatric patients documenting what, if any, limb length discrep- 
ancies follow these injuries. In your review, did you assess the 
conditions of patients who did not have arterial repairs, and were 
there later limb length discrepancies in that group? 

JOHN KENNEDY, MD, London: My question is limited to the 
decision regarding arteriography. Particularly, does one have to 
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make the decision about giving a general anesthetic to a young 
patient with an evolving clinical problem where, of course, under 
anesthesia things may change and you are robbed of, let us say, 
the clinieal findings that may be missed because of the anesthet- 
ic? 

DR RICHARDSON: We had several patients whom I believe did not 
need arteriography. We could clearly identify four such patients of 
the 16 who had arteriography. 

Although children's vascular injuries are different in several 
ways from those of adults, a child who has a gunshot wound to the 
lower extremity and obvious pulse deficit should not have the 
added risk of arteriography because the indications for operation 
are clear-cut. 

We attempted to survey what I call a "true pediatric" popula- 
tion. There is no question that we could have a series of 100 
vascular injuries if we included 16- or 17-year-old patients. Most of 
the children in our series were injured accidentally; unfortunately, 
we do see a number of gunshot wounds as accidents even in very 
small children. 

In terms of Dr Jarrett's specific question about venous repairs, 
half of the veins that were injured were repaired. We have a fairly 
vigorous policy about repairing, especially lower-extremity venous 
injuries, and believe that is important. We have seen no cases of 
venous insufficiency in those that either have been repaired or 
have not. I think Dr Jarrett is entirely correct about long-term 
follow-up. He has used IVA, a technique that holds great promise 
for noninvasive follow-up. The methods we have are comparatively 
crude, and the longest follow-up has been six years. 

In relation to Dr Stanley's question, we have had no vein graft 
dilation at this point. It certainly doesn't mean that it will not 
occur, and I emphasize this point to patients and their families. We 
observe all these patients, as do their pediatricians, and we believe 
this is important. 

We saw one 3-year-old child who had an arteriographic injury 
following catheterization for congenital cardiac disease who defi- 
nitely had limb length disparity. He was operated on two years 
after injury and, interestingly enough, has had striking "catch-up" 
in the length of the affected extremity after successful vascular 
repair. This mirrors the experience reported by Bloom and asso- 
ciates from San Antonio (Surg Gynecol Obstet 1974;138:524). 
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Selective Management 


of Penetrating Neck Trauma 


Cost Implications 


Robert M. Merion, MD; Jay K. Harness, MD; Stephen R. Ramsburgh, MD; Norman W. Thompson, MD 


e Many authors advocate mandatory surgical exploration for 
all patients with penetrating neck trauma, while others maintain 
that with careful diagnostic evaluation some patients safely can 
be spared an operation. From our hospitals, 65 cases of pene- 
trating neck trauma were reviewed, 27 of which showed no 
mortality without operation. Surgical exploration of the neck 
showing no injury added $1,930 to the cost of hospitalization. 
Review of the surgical literature discloses that mortalities 
reported by authors advocating selective and mandatory explo- 
ration are similar. The incidence of missed significant injury is 
low among patients observed selectively. A management algo- 
rithm for the diagnostic evaluation and treatment of patients with 
penetrating neck trauma is advocated. All stable patients should 
undergo four-vessel angiography. Studies of the cervical esoph- 
agus may be performed. Patients with entirely normal diagnostic 
evaluations may be observed safely, sparing unnecessary oper- 
ation. 

(Arch Surg 1981;116:691-696) 


he management of penetrating injuries of the neck 

has been debated for decades. Many authors have 
advocated immediate mandatory surgical exploration of all 
wounds that penetrate the platysma, arguing that the 
morbidity and mortality of delayed exploration is excessive 
when serious injuries are discovered later in the patient's 
course.'^* In addition, unexpected injuries are sometimes 
found during surgical exploration of wounds thought not to 
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contain a significant injury. It is further argued that the 
morbidity and mortality of an exploration that uncovers no 
abnormality requiring repair is negligible. 

Advocating a policy of selective exploration, others have 
maintained that there is a subgroup of patients for whom 
surgical exploration is not necessary." These authors 
maintain that such patients may be observed safely with- 
out operation. Careful preoperative evaluation, including 
roentgenographie and endoscopic studies, should identify 
this subgroup. The need for delayed exploratien when 
missed injuries are discovered is said to be an uncommon 
occurrence that is not associated with increased morbidity 
or mortality. 

More recent authors have divided the neck irto three 
zones.'*'**5 Those patients with injuries in zone 1, below 
the sternal notch, and zone 3, above the angle of the 
mandible, undergo preoperative angiography. This allows 
the surgeon to plan the operative approach as well as 
determine the status of the carotid and subclavian arteries. 
Patients with injuries in zone 2, between the sternal notch 
and the angle of the mandible, undergo surgical explora- 
tion without preoperative angiography. 

There is a growing awareness of the costs of health care. 
As different modalities of quality care are proposed and 
evaluated, it is appropriate to study their cost imp ications. 
A comparison of the cost-effectiveness of selective explo- 
ration vs mandatory exploration, in addition to compari- 
sons of morbidity and mortality, has not been reported, to 
our knowledge. Inclusion of cost data for the evaluation 
and hospitalization of surgically and nonsurgically treated 
patients who have sustained penetrating neck injuries may 
establish whether signifieant economic resources can be 
conserved by adopting a policy of either selective or 
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mandatory exploration. 

We have evaluated an eight-year experience (1973 
through 1980) with penetrating neck injuries and collec- 
tively reviewed the English-language literature (1956 
through 1979) to address three basic concerns. First, is 
there evidence to support observation of some patients who 
sustain penetrating neck trauma? Second, what are the 
comparative costs of observing these patients as opposed to 
performing surgical exploration? Third, can an algorithm 
be constructed for the rational management of penetrat- 
ing neck trauma? 


PATIENTS AND METHODS 


A total of 65 patients with a diagnosis of penetrating neck 
trauma were admitted to the University of Michigan Hospital, 
Ann Arbor, and Wayne County General Hospital, Westland, Mich, 
between January 1973 and June 1980. The ages of the patients 
ranged from 6 to 80 years, with a mean age of 31 years (Fig 1). 
Almost half of the patients were in the third decade of life and 
three quarters were in the second, third, or fourth decade. There 
were 52 male and 13 female subjects. Thirty-six patients (55.4%) 
sustained gunshot wounds, 19 (29.2%) had stab wounds. and the 
remaining ten patients had penetrating neck injuries from a 
variety of other causes (Table 1). 

Two patients had injuries in zone 1 and three patients had 
injuries in zone 3. The remaining 60 patients had injuries in zone 2. 
Following initial resuscitation and examination, patients were 
either diagnostically examined with roentgenographie and/or 
endoscopic studies, or taken immediately to the operating room 
for neck exploration, according to the judgment of the surgeon. 

The cost of a surgical exploration of the neck that disclosed no 
injuries requiring repair was calculated. Costs for 90 minutes of 
operating room time, surgical supplies, anesthesiologist's fee, 
surgeon's fee, recovery room, and days in the hospital were 
included. The cost for the examination of patients who did not 
undergo operation was estimated on the assumption that four- 
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Fig 1.—Age distribution of patients with penetrating neck trauma. 


Table 1.—Cause of Injury 


No. of Patients % 
Stab wounds 19 29.2 
Gunshot wounds 3 55.4 


6 
Other 10 15.4 


Total 65 100.0 
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vessel angiography, contrast medium swallow, and cervical spine 
and neck soft-tissue roentgenograms were performed. 


RESULTS 


A total of 38 patients were operated on immediately; the 
remaining 27 patients were observed. Fourteen patients 
were operated on immediately without preoperative angi- 
ography, contrast medium swallow, or endoscopy. Four of 
these patients were in obvious hemorrhagie shock. Four 
had massive subcutaneous emphysema and respiratory 
distress, and two had obvious severe arterial bleeding. 
Injury requiring repair was found in these ten patients. 
Four patients had no clinical signs of injury aside from 
penetration of the platysma itself, and no deep injuries 
requiring repair were found at operation. Of the 14 
patients operated on immediately, one had a zone 1 injury, 
three had zone 3 injuries, and ten had zone 2 injuries. Two 
of the patients with zone 3 injuries who underwent surgery 
had no hidden surgically reparable injury on exploration 
and had no clinical signs of injury preoperatively other 
than penetration of the platysma. The third patient with a 
zone 3 injury, the patient with a zone 1 injury, and eight of 
the ten patients with zone 2 injuries were found to have 
injuries, which were repaired. 

The other 24 patients who were operated on immediately 
had one or more preoperative diagnostic studies. They 
constitute part of a group of 51 patients who underwent 
diagnostie evaluation. There was no large hematoma, 
subeutaneous emphysema, cerebrovascular deficit, bruit, or 
tracheal deviation in any of these patients. 

Four-vessel angiography was performed in 35 of these 51 
patients. Seventeen of these angiograms showed serious 
abnormalities. All of these patients subsequently were 
operated on, and all had arterial or venous injury requiring 
repair or ligation. Three of the 17 patients had other 
injuries in the neck: one had a transected hypoglossal 
nerve, one had a facial nerve transection, and a third had a 
parotid gland injury and facial nerve transection. All 
patients who underwent angiographic evaluation had inju- 
ries in zone 2. 

Two of 18 patients with normal angiograms underwent 
neck exploration. No injury requiring surgical repair was 
found in either case. None of the remaining 16 patients 
with normal angiograms had abnormal results from any 
other diagnostie study. These 16 patients were observed, 
and evidence of serious injury requiring delayed explora- 
tion developed in none. 

Nine patients underwent contrast esophagography. Two 
esophagograms showed leaks of contrast medium and 
seven were normal. Five of the patients with normal study 
results underwent neck exploration for other reasons; no 
esophageal injuries were found in any of these patients. 
The other two patients with normal esophagograms were 
observed without complications. In both patients with 
abnormal esophagograms, esophageal injuries were found 
at operation. 

Eleven patients underwent endoscopy. Three examina- 
tions disclosed evidence of injury that was confirmed at 
operation. Six of the eight patients with normal endoscopic 


Selective Management of Neck Trauma—Merion et al 


findings were operated on for other reasons, and no 
injuries to the esophagus or trachea were found. The 
remaining two patients with normal endoscopic findings 
were observed and did well. Only one patient undergoing 
contrast medium swallow or endoscopy had an injury 
outside of zone 2. 

In summary, 38 patients from the entire series of 65 with 
penetrating neck trauma were operated on immediately. 
In 31 of 38, a significant injury to the vascular, digestive, or 
respiratory system was found. All of the injuries were 
diagnosed preoperatively by physical examination, angiog- 
raphy, contrast medium swallow, or endoscopy. Seven 
patients underwent operations that failed to disclose sur- 
gically reparable injuries. These patients were operated on 
based on the preference of the surgeon. The injuries of 27 
patients were managed by careful observation on the basis 


of normal physical examination results and negative find-. 


ings from diagnostic evaluations. In none of these patients 
did indications for a delayed neck exploration develop. 

Thirty-one patients sustained injuries to a total of 95 
struetures in the neck, as shown in Table 2. Vascular 
injuries accounted for 54% of the injured structures. One 
quarter of the total was due to neurologic injuries. Injuries 
to the respiratory and digestive systems accounted for 8% 
and 5% of the injuries, respectively. There was an average 
of three injured structures per patient, with 13 patients 
(42%) having an injury to only one anatomic structure. 

Complications occurred in eight of the 38 patients who 
underwent operation. Postoperative pneumonia occurred 
in six patients, a pseudoaneurysm developed in one patient 
who underwent repair of a common carotid artery injury, 
and the remaining patient suffered a permanent, recur- 
rent laryngeal nerve palsy. There were no complications 
following surgical explorations that uncovered no serious 
injury. There was only one complication in the group of 
patients who did not have surgery; it was a pneumonia that 
resolved with physiotherapy and antibiotics. 

Five patients (7.7%) died. One was in the nonsurgical 
group and died of an associated intracranial injury. Four 
patients died following neck exploration with repair of 
serious injuries. These deaths included one patient who 
died on the sixth postoperative day of complications of a 
C6-7 spinal cord transection, one patient who died of 
aspiration pneumonitis 34 days following operation for 
vascular and neurologic injuries, and two patients who died 
of associated massive brain injuries. None of the patients 
died who underwent operations that did not disclose inju- 
ries requiring repair. 

The average duration of hospitalization for patients who 
did not have surgery was 5.5 days. Patients who underwent 
operation were hospitalized for an average of 6.8 days 
when no injuries were found and 11.9 days when surgically 
reparable injuries were discovered at operation. 

The cost of evaluation in patients with penetrating neck 
trauma who were not operated on immediately is detailed 
as follows. The average cost was $877 for the procedures 
including professional fees ($756 for four-vessel angiogra- 
phy, $57 for contrast medium swallow, and $29 for neck and 
$35 for cervical spine soft-tissue roentgenograms). The 
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Table 2.—Structures Injured 


Structure No. of injuries 


Arterial 
Common carotid 


Internal carotid 
External carotid 
Subclavian 
Vertebral 
Costovertebral trunk 
Thyrocervical trunk 
Facial 

Superior facial 
Internal maxillary 
Superior thyroid 
Ascending pharyngeal 
Miscellaneous 
Subtotal 


Venous 
Internal jugular 


External jugular 
Anterior jugular 
Superior vena cava 
Facial 

Superior thyroid 
Subtotal 


&[-—]-[co[| «| pol +] +] cy A] ©] et LA 


Neurologic 
Peripheral nerve 


Brachial plexus 
Spinal cord 
Subtotal 


Total 





additional cost of an exploration of the neck showing no 
injury was $580 for 90 minutes of operating room (OR) 
time, $50 for OR supplies, $342 anesthesiologist’s fee, $550 
surgeon’s fee, $127 for recovery room, and $281 room rate 
(1.3 days), for a total of $1,930. These cost figures are the 
most current at our hospitals. 


COMMENT 


The report by Fogelman and Stewart' in 1956 of 100 
cases of penetrating neck trauma has been cited as support 
for the policy of mandatory exploration of all neck wounds 
that are deep to the platysma. Other authors in the 1960s 
and 1970s repeated the claims of excessive morbidity and 
mortality from delayed exploration, the significant inci- 
dence of occult injury in wounds that, on physical exami- 
nation, do not appear to harbor serious injury to major 
structures, and the minimal morbidity and absent mortali- 
ty associated with neck operations that do not uncover 
injuries requiring repair.” | 

A total of 27 collected series of patients with penetrating 
neck trauma cited in the English-language surgical litera- 
ture was examined. There were 2,659 cases included in 13 
reports whose authors concluded that patients with pene- 
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trating neck trauma could be observed selectively. 
Fourteen authors, after examining the records of 1,777 
patients, concluded that mandatory neck exploration was 
the optimum method of dealing with these injuries. 

Stab wounds were more common among patients of 
authors advocating selective exploration. Gunshot wounds 
were the etiologic agent more often in reports concluding 
that mandatory exploration was the management method 
of choice. Together, stab and gunshot wounds accounted 
for more than 95% of the injuries. 

Injuries to the vascular, respiratory, and neurologic 
systems occurred in approximately equal proportions in 
both groups, while injuries to the digestive system 
occurred somewhat more frequently in the literature from 
the group advocating mandatory exploration. Vascular 
injuries comprised 50% of all injuries. 

The clinical course of 4,369 patients was documented in 
the literature review. Of patients treated by surgeons 
advocating selective exploration, 5276 underwent imme- 
diate operation, compared with 88.7% of patients treated 
by the authors advocating mandatory exploratiom. In the 
selective exploration group, 1,266 patients (47.6%) were 
observed, 30 (2.4%) of whom required delayed operation. 
Authors advocating mandatory exploration observed 193 
patients (11.3%). Of these, 15 (7.7%) subsequently required 
operation for missed injuries. All of these delayed opera- 
tions disclosed injuries requiring surgical repair. 

Among patients operated on immediately, authors advo- 
cating selective exploration described 934 patients (67.0%) 
who were found at operation to have an injury requiring 
repair. Nine hundred twenty-eight patients (61.2%) were 
listed as having had reparable injury by authors advocat- 
ing mandatory exploration. 

The mortality among patients in whom significant inju- 
ries were found at immediate operation was similar in 
patients treated by authors advocating selective explora- 
tion (9.2%) and mandatory exploration (8.3%). There were 
no deaths from exploration where hidden injuries were not 
uncovered. 


PENETRATING 
NECK TRAUMA 


| 


History 

Physical Examination 
Airway 

Hemostasis 

Fluid Blood 

Chest Film 


Stable Unstable 


4 - Vessel Angiogram NECK EXP LORAT! ON 
Contrast Swallow 


Endoscopy 
Negative 


Positive 


OBSERVATION NECK EXP LORATI ON 


Fig 2.—Management algorithm for penetrating neck trauma. 
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Authors favoring selective exploration actively observ 
1,2266 patients; 21 of the patients died, resulting in 
mortality of 1.7%. Eight (4.1%) of 193 patients not operat 
on died among the group of patients described by the 
authors who concluded that mandatory exploration w 
indicated. 

There were five deaths among 30 patients who h 
delayed operation in the group undergoing selective sur; 
cal exploration. In the mandatory exploration group, t 
deaths were documented clearly among the 15 patier 
whose operations were delayed until missed injur 
became apparent. 

The potential danger of not operating on all patier 
with penetrating neck trauma is the possibility of ove 
looking a serious injury that is capable of produci: 
morbidity and mortality. Among the patients described 
authors advocating selective exploration, the incidence 
missed serious injury was 2.4%. One of every 41 patien 
not operated on immediately eventually had signs ai 
symptoms of significant cervical injury requiring surgit 
repair. In our own series of 65 patients, 27 cases we 
managed by observation, and indications for operati: 
developed in none. 

The use of angiography has added greatly to the ration 
management of patients with penetrating neck traum 
Jones et al* maintained that arteriography is not wort 
while in the management of any of these injuries. Sever 
authors'*'*^* advocate angiography in the evaluation 
injuries in zones 1 and 3 of the neck. Identification 
injuries to the great vessels can be determined and tl 
status of the carotid arteries can be assessed. We belie 
that all patients with penetrating neck wounds, includir 
those with injuries in zone 2, will benefit from a preoper 
tive angiogram. Isolated intimal injuries are a well-know 
occurrence following gunshot wounds. In addition, cor 
plete transection of vessels may occur without extern 
evidence of bleeding or pulse deficit. Knowledge of su 
abnormalities can assist the surgeon in planning tl 
operative approach to severe vascular injuries. On the oth 
hand, a normal, high-quality, four-vessel angiogram pr 
vides assurance that no serious vascular injury hi: 
occurred. 

The evaluation of the cervical esophagus has been cite 
as a major diagnostic difficulty in patients with penetra 
ing neck trauma.?*?" A contrast esophagogram is believe 
by some to be inaccurate,” and visualization of the esoph 
gus by endoscopy has been reported to be in error in 60% 
100% of cases.***’ In our series of 65 patients, 19 underwei 
either contrast esophagography or esophagoscopy. Sixte« 
of these 19 patients subsequently were operated on, and 
each case the preoperative study accurately predicted tl 
presence or absence of injury. The remaining thr 
patients with normal study results had no other indicatic 
for operation and were observed without any evidence : 
injury to the esophagus developing. 

An operation that does not uncover injuries requirir 
repair by the surgeon is an increasingly expensive use : 
available health care resources. When mandatory operatic 
is performed on all patients with penetrating neck traum 
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approximately 495 will not have a severe injury. Some of 
these patients cen be spared an operation, have a shorter 
hospitalization, and have a minimal risk of missed injury if 
careful diagnostic screening is performed. Observation 
requires frequent and careful examination of the patient 
and 24-hour availability of specialized diagnostic services. 
Without these capabilities, mandatory operation may be 
the more appropriate way to manage these injuries. 

Although substantial cost ($877) is associated with an 
extensive diagnostic evaluation of a penetrating neck 
trauma, almost $2,000 is spent each time an operation is 
performed that fails to disclose serious injury. Angio- 
graphic study makes up the greatest portion of the cost of a 
diagnostic evaluztion. Our experience and that reported in 
the recent literature support the use of angiography for all 
patients in stable condition, whether or not operation is 
anticipated. Therefore, if additional studies are performed 
and the patient 5 observed successfully on the basis of a 
normal evaluatien, then a costly operation is avoided. 
Occasionally, incications for operation may develop in 
patients who are under observation. The morbidity and 
mortality and the cost of delayed operation are certainly 
greater than either a diagnostic evaluation or an imme- 
diate operation. Therefore, only a small incidence of 
delayed operation will eliminate any potential economic 
advantage of observing selected patients. 


We have constructed a management algorithm for pene- 
trating neck trauma (Fig 2). If the wound is superficial to 
the platysma and the physical examination results are 
normal, the chances of notable deep injury are remote. 
Injuries deep to the platysma should be evaluated thor- 
oughly. The history may provide important clues as to the 
nature of the injury. The type of injury and direction of 
entry may alert the surgeon to specific injured structures. 
The physical examination may provide important evidence 
of vascular injury, neurologic damage, or penetration of 
the respiratory or digestive tracts. Standard principles of 
airway management, control of hemorrhage, and fluid 
resuscitation are employed. A chest roentgenogram is 
obtained for possible associated intrathoracic injuries, 
particularly pneumothorax. 

Patients in unstable condition should be taken directly to 
the operating room for immediate neck exploration. 
Patients in stable condition should have four-vessel angi- 
ography. If angiography does not show any abnormalities, 
further evaluation should include studies of the cervical 
esophagus. If all of the diagnostic studies show normal 
results, and if the physical examination does not indicate 
the presence of an injury requiring surgical repair, the 
patient may be observed safely. Use of such a management 
algorithm can identify accurately those patients with 
serious injuries. 
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Discussion 


ERwIN R. THAL, MD, Dallas: The subject of exploratory surgery 
vs observation hzs been debated for some time and in all likelihood 
will continue to be debated. The whole question really revolves 
around the safety of observation vs the allegedly increased 
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morbidity, mortality, and attendant cost of missed injuries. 

In favor of selective management, the authors report on 27 
patients who were observed without complication over a 7-year 
period. This amounts to less than four patients per year, which is a 
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rather small series. Conversely, in the group of patients in whom 
surgical explorations disclosed no serious injuries, there were no 
complications and, more important, no mortality. 

In their review of the literature; two groups were presented: 
those advocating selective exploration and those favoring manda- 
tory exploration. Yet, 11.3% of the patients treated by the latter 
group were observed. Hence, this exploration was not truly 
"mandatory," or 100% would have undergone operation. 

In favor of mandatory exploration is the faet that five of 30 
patients (16.7%) in the group undergoing selective observation 
died after delayed operation. Perhaps some of these patients 
would have survived with earlier operation. 

Stromberg and the group at Johns Hopkins (Baltimore! reported 
last year that 17 of 68 patients with low-velocity wounds were 
observed. Nine patients had complications, and five needed surgi- 
cal intervention. Of the 51 patients undergoing exploration, 17 
(33%) had unsuspected injuries, and nine had normal preoperative 
findings. 

I suspect it is difficult to make an adequate comparison of these 
two large groups in retrospect, as advances have been made both 
in diagnosis and in operative techniques. Judgment, assessment, 
and interpretation vary from one institution to another, making 
similar comparisons difficult. It would be better to compare the 
patients in each group, selective vs mandatory, who would qualify 
for observation. 

I noticed the average hospitalization for the nonoperative 
patient was 5.5 days, and for the patients undergoing exploratory 
surgery yielding no missed injuries, 6.8 days. Both seem rather 
excessive, although I presume there were associated injuries 
present. Usually, a patient with no missed injuries ean be 
discharged after exploratory surgery on the second postoperative 
day, which will considerably reduce the cost. Many hospitals do not 
have the sophisticated facilities and capabilities to provide the 
diagnostic workup the authors recommend; in those instances it 
may be safer to operate. My own bias is that the authors' 
conclusions probably are valid. However, I am not sure that the 
data are convincing at present. 

I agree that four-vessel multiplane arteriography is indicated in 
all patients in stable condition regardless of the zone of injury. 
Gunshot wounds with their erratic courses may present different 
problems due to blast and contusion than stab wounds, and 
perhaps the two groups should be looked at separately. 

Before mandatory exploration is abandoned, prospective studies 
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evaluating physical examination, arteriography, endoscopy, and 
roentgenographic assessment are in order. Cost analysis is impor- 
tant, but should not supersede patient safety. 

Do the authors routinely use endoscopy, with its attendant cost, 
and contrast studies in examining all of these patients? If so, what 
is the individual and combined accuracy of these tests? Second, 
how do you evaluate venous injuries and other structures besides 
the vessels, larynx, and esophagus? 

DR HARNESS: Dr Thal's comments were provocative and, inter- 
estingly, paralleled those of many of our own colleagues at the 
University of Michigan. 

I agree with Dr Thal that the debate shall continue. It is 
somewhat ludicrous in a sense that, in spite of the existence of 
several large trauma centers throughout the country, our series is, 
in fact, very small. 

Obviously, retrospective studies are fraught with many difficul- 
ties and perhaps many inaccuracies in comparison, but it is 
interesting to note in the flow of the literature that the trend now 
is toward selective management of penetrating neck trauma. 
Interestingly, we find that at the University of Miehigan we have 
not had a policy to operate or not, but our colleagues over the past 
several years have leaned toward selective management. 

Endoscopic and contrast studies are relatively inexpensive, and 
we have done these only on a limited basis. We hope to base a 
prospective study on the algorithm that we have prepared so that 
the cost involved in the management of these injuries may be 
assessed more accurately. 

To evaluate venous injuries specifically, we have not used any 
particular techniques. I agree with Dr Thal that, in smaller 
hospitals where frequent observation is not possible, perhaps the 
better policy is mandatory exploration. 

President ReMine challenged us in his presidential address 
about the leadership of surgeons. I believe, as I am sure you do, 
that we are faced with many potential difficulties as we head into 
the 1980s. I agree with Dr Thal that quality of patient care is what 
we all stand for and what should come first, but we thought that a 
look at potential costs, as we have done in this study, would be 
interesting. 

Theoretically, potentially many thousands of dollars can be 
saved by selective management of a variety of different surgically 
treated illnesses. I believe that we, the surgeons of this country, 
should be looking at the cost-effectiveness of the procedures that 
we advocate, rather than nonphysicians. 
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Acute and Chronic Traumatic 


Arteriovenous Fistulae in Civilians 


‘pidemiology and Treatment 


enneth R. Kollmeyer, MD; John L. Hunt, MD; Brian A. Ellman, MD; William J. Fry, MD 


e Traumatic arteriovenous fistula (AVF) is an uncommon form 
| vascular disruption. We reviewed 70 AVFs in 69 patients. 
early one in ten acute arterial injuries is an AVF. Only half of 
iese lesions, however, are clinically demonstrable. latrogenic 
‘sions were present in 13% of patients. Eighty-one percent of 
‘sions were treated surgically. Extracranial-intracranial (EC-IC) 
ascular bypass was used in over one third of head and high 
eck AVFs. Embolization was used as an adjunct to surgery in 
bout one fourth of patients, and fewer than one in ten were 
eated with embolization alone. Since half of these lesions are 
ot clinically detectable, liberal use of angiography is necessary 
rr all traumatic wounds in proximity to a major vascular 
ructure. Embolization was useful both as a primary treatment of 
VF and as an adjunct to surgery; EC-IC bypass facilitates 
eatment of inaccessible fistulae in the head and neck. 

(Arch Surg 1981;116:697-702) 


[!raumatie arteriovenous fistula (AVF) was first 

described by Hunter in 1762.' Since then, etiological 
actors and therapy have undergone gradual change. Most 
eported AVFs were incurred during wartime and 
eported by military surgeons. Reports of AVF in the 
ivilian population are limited.*' Our purpose in describ- 
ig this population is to define the incidence of AVF 
mong vascular injuries and to delineate the mode of 
jury in the civilian population. We propose a plan for the 
ccurate diagnosis and treatment of acute and chronic 
.VF. Since AVFs occur at a variety of anatomical loca- 
ions, awareness of vascular disruption and arteriography 
re emphasized. Newer methods of therapy for AVF, 
icluding selective embolization and extracranial-intra- 
ranial (EC-IC) vascular bypass, are elucidated. 
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PATIENTS AND METHODS 


Sixty-nine patients with posttraumatic acute and chronic AVF 
treated by the Department of Surgery, Southwestern Medical 
School, Dallas, between April 1974 and August 1980, were 
reviewed retrospectively. Arteriovenous fistulae comprised 7.3% 
of all acute arterial injuries. The group consisted of 58 male and 11 
female patients; the average age was 29 years and rangec from 8 
to 75 years. The mode of injury was gunshot wounds im 56.5%, 
shotgun wounds in 11.6%, stab wounds in 13.0%, blunt trauma in 
17.4%, and iatrogenic in 13.0% of patients. The etiologies of 
iatrogenic injuries are as follows (Fig 1 and 2): percutaneous renal 
biopsy, four patients; cardiac catheterization, two; Sheldon cathe- 
terization, one; Scribner shunt removal, one; and nephrectomy, one 
patient. Forty-three percent of the fistulae were located in the 
extremities; 33% in the head, neck, or thoracic inlet; and 24% were 
visceral (Table 1). Multiple AVFs were present in only one patient, 
who sustained a shotgun wound to the thigh. Serious associated 
injuries were present in four patients. The time interval from 
injury to treatment ranged from one hour to 51 years (Table 2). 
Sixty-six percent of the fistulae were acute, as defined by injury 
less than one week prior to diagnosis. 

Clinical history was not helpful in the diagnosis of acute AVFs 
and only oceasionally helpful in chronic fistulae. Two patients with 
chronic AVF for two and 51 years, respectively, complained of 
dyspnea on exertion, but neither had physical signs of cardiac 
failure. Six patients with carotid-cavernous fistulae had, between 
ten days and three months postinjury, either visual disturbances 
or pulsating exophthalmos (Fig 3). | 

Physical examination was more helpful in the diagnosis of 
chronic than acute AVF. A bruit was present in 55% and 92% of the 
patients with acute and chronic AVF, respectively. In two of the 
eight patients with carotid-cavernous fistulae, the diagnosis was 
made at the time of initial admission because a bruit was 
auscultated over the skull. Pulses distal to the injury were 
diminished in 11% of the cases. Branham's sign was not present in 
any patient with an acute fistula and in only three patients with 
chronic fistulae. 

Eighty-six percent of the patients underwent preoperative 
arteriography, while the remainder required emergency opera- 
tion. Indications for arteriography included hemodynamic stabili- 
ty, physical findings suggestive of an arterial injury, or anatomi- 
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Fig 1.—Traumatic renal arteriovenous fistula two months after 
percutaneous renal biopsy. Patient underwent unsuccessful 
attempt at surgical ligation and is being considered for treatment 
by embolization. Indication for surgery was worsening hyperten- 
sion. A indicates renal artery; V, renal vein. 


cal proximity of the wound to a major vessel. All arteriograms 
were reviewed retrospectively by us. 


RESULTS 


The modes of therapy for AVFs at various anatomical 
locations are given in Table 3. Eighty-one percent of the 
patients were treated surgically. Primary arterial repair 
was performed in 40% of the patients by either lateral 
arteriorrhaphy, resection with end-to-end anastomosis, or 
resection with interposition autogenous vein graft. Only 
one primarily repaired artery became thrombotic. This 
was a posterior tibial artery where excellent collateral 
cireulation existed and no morbidity resulted. Thirty per- 
cent of the fistulae were treated by either ligation of the 
artery (commonly peripheral and small vessels) or organ 
resection (nephrectomy in two, splenectomy in one, and 
pulmonary lobectomy in one patient). 

Concomitant venous injuries were treated by ligation or 
lateral venorrhaphy in 11% and 74% of the cases, respec- 
tively. Postoperative venography was not routinely per- 
formed to evaluate venous repair. The only clinical mani- 
festation attributable to either a thrombotic repaired or 
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Fig 2.—latrogenic femoral arteriovenous fistula (AVF) three 
months after percutaneous Sheldon catheterization for hemodial- 
ysis. Patient underwent uncomplicated primary surgical repair of 
artery and vein. Note false aneurysm (arrowhead) adjacent to 
AVF. 


ligated vein was mild limb edema in several patients. This 
was easily controlled with conservative therapy and even- 
tually resolved in all patients. 

Extracranial-intracranial vascular bypass was utilized in 
30% of the head and neck AVFs. Gewertz et al have 
described the technique previously." It consisted of an 
anastomosis between the superficial temporal artery and 
middle cerebral artery or construction of a vascular conduit 
using an autogenous vein graft from the external carotid 
artery to a branch of the middle cerebral artery. Internal 
carotid artery ligation or repair was performed after 
EC-IC bypass in two patients with carotid-jugular fistulae 
at the base of the skull (Fig 4). Recurrence of the AVF 
occurred early in this series in four patients with a 
carotid-cavernous fistula treated by embolization alone. 

Twenty-three percent of the AVFs were treated with 
embolization as an adjunct to surgery (Table 4). The 
material embolized included one or more of the following: 
muscle, autologous clot, wire, balloon, absorbable gelatin 
sponge (Gelfoam), and cyanoacrylate glue. After 1977, all 
carotid-cavernous fistulae were treated successfully with a 
combination of embolization and surgical ligation of the 
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Table 1.—Location of Traumatic Arteriovenous Fistulae 


Location Type No. % 
Head Carotid-cavernous 8 11.4 
Occipital 1 1.4 
Neck Carotid-jugular 9 12.9 
Vertebral 2 2.9 
Shoulder Subclavian 3 4.3 
Arm Axillary 2 2.9 
Brachial 4 5,7 
Radial 1 1.4 
Ulnar 1 1.4 
Upper leg lliac 3 4.3 
Femoral 12 17.1 
Lower leg Popliteal 1 1.4 
Posterotibial 6 8.6 
Visceral Renal 7 10.0 
Hepatic 4 5.7 
Splenic 2 2.9 
Pulmonary 1 1.4 
SMA* 1 1.4 
Aortoazygous 1 1.4 
Pelvic 1 1.4 
Total 70 
*SMA indicates superior mesenteric artery. 
Table 2.—Time of Diagnosis 
Fistulae Time No. 
Acute (66%) <12hr 41 
< 7 days 5 
Chronic (34%) > 7 days 16 
>1yr 8 


internal carotid artery after preliminary EC-IC bypass. 

Six AVFs were treated with embolization of absorbable 
gelatin sponge alone (Fig 5). All had repeated arteriograms 
one to three menths after therapy, with no evidence of 
recurrence. One renal lesion required intra-arterial inser- 
tion of a small stainless steel coil in addition to absorbable 
gelatin sponge to successfully treat the AVF. 

Seven patients underwent no specific therapy for their 
AVF (Table 3). One patient refused treatment and left the 
hospital against medical advice. Another was not consid- 
ered a candidate for treatment because of his neurological 
status. The remaining patients were all treated conserva- 
tively, and repeated arteriograms revealed spontaneous clo- 
sure in four of the five patients. All lesions treated in this 
manner were small, distal-extremity AVFs that were not 
clinically apparent and only detected by angiography. 

Four patients died, for a mortality of 5.8%. Two of these 
patients, one with a carotid-cavernous fistula and one with 
a carotid-jugular fistula had profound neurological deficits 
on admission. The patient with a carotid-cavernous fistula 
was treated nonoperatively and died on the second hospital 
day. The patient with a carotid-jugular fistula underwent 
simple ligation of the internal carotid artery and died on 
the fifth hospital day of a profound neurological deficit. 
Two patients, one with a subclavian and the other with an 


Arch Surg—Vol 116, May 1981 





Fig 3.—Carotid-cavernous fistula with pulsating exophthalmos 
two months after motor vehicle accident. Patient initially had mild, 
closed head injury and basilar skull fracture. He underwent 
extracranial-intracranial bypass with embolization of cavernous 
sinus and ligation of internal carotid artery. SOV indicates 
superior ophthalmic vein; IOV, inferior ophthalmic vein; CCF, 
carotid-cavernous fistula; and ICA, internal carotid artery. 


Table 3.—Mode of Therapy for Arteriovenous Fistulae* 


Combination 
Primary Ligate Embolize Ligate and No 
Repair or Resect Only Embolize Surgery 





*There were a total of 70 fistulae. The values in parentheses are the 
numbers of extracranial-intracranial vascular bypasses. 


aortoazygous fistula, died postoperatively of irreversible 
hypovolemic shock. 

Thirty-eight percent of the patients required prolonged 
hospitalization because of complications arising frem their 
injuries. These included neurological deficits, limb edema, 
venous thrombosis, need for fasciotomy, and wound infec- 
tions. One patient required amputation for a distal femoral 
artery AVF secondary to partial traumatic amputation of 
the thigh sustained in a motor vehicle accident. 


COMMENT 
Etiology 


The only large clinical series of traumatic AVF have 
originated from the military after major conflicts such as 
the Korean War and Vietnam War. Although these 
series are helpful in outlining basic management, they are 
not representative of civilian injuries in regard to the 
mechanism of injury or the time from injury to treatment. 
Rich et al reported that 86% of the AVFs occurred in 
extremities, a figure nearly twice that in this series. 
Fifty-six percent of the AVFs in this series were caused by 
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Fig 4.—High carotid artery-jugular vein fistula immediately after 
.38 caliber gunshot wound to neck. Lesion was surgically 
repaired after protective extracranial-intracranial bypass graft. 


Patient had benign postoperative course. 


Table 4.—Results of Treatment of Arteriovenous Fistulae 


No. of 









Treatment Lesions Success  Recurrence Complication* 
Surgical 49 38 4 7 
Embolization 6 6 0 0 
Combined 8 7 0 1 
Observation 7 7 0 0 





*Includes mortality, amputation, and neurological deficit only. 


gunshot wounds. This is similar to the experience reported 
by others and reflects the increased use of firearms in 
violent erimes.*- 

Although penetrating injuries accounted for the majori- 
ty of AVFs in this series, blunt trauma represented a 
definite etiological factor. Five of the cranial AVFs (four 
carotid-cavernous and one occipital) were the result of 
blunt trauma to the skull by either assault with a weapon 
or in association with a motor vehicle accident. All patients 
with carotid-cavernous AVF had physical signs indicative 
of a basilar skull fracture, but roentgenograms were 
nondiagnostic. In the absence of a cranial bruit there was 
no reason to suspect an AVF and therefore justify diagnos- 
tic arteriography. 
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latrogenie causes of AVF include only isolated case 
reports. This increased incidence probably reflects the 
increased use of invasive diagnostic and therapeutie proce- 
dures in clinical medicine. Arteriovenous fistula is a well- 
recognized complication of percutaneous renal biopsy (Fig 
1). The incidence of AVF following percutaneous renal 
biopsy is reported to be between 15% and 18%.'* Most of 
these fistulae will close spontaneously within one to three 
months. Those patients with evidence of progressive renal 
insufficiency or hypertension or in whom the fistula does 
not close spontaneously should undergo definitive treat- 
ment by either surgery or embolization. 


Diagnosis 


The diagnosis of acute AVF is most definitively made by 
arteriography. Indications for angiography must include 
injuries in proximity to vascular structures. Clinical history 
and physical examination were not very helpful in diagnos- 
ing acute AVF, as evidenced by only 55% of patients 
having a preoperative bruit. All patients with chronic 
fistulae had abnormal physical findings. Perhaps the low 
incidence of Branham’s sign associated with peripheral 
AVF in this series reflects the relative hemodynamic 
insignificance of most of the lesions. Although a bruit is 
pathognomonic of an AVF, arteriography is nonetheless 
recommended in any hemodynamically stable patient to 
identify the exact location and size of the fistula. This 
preoperative information is of the utmost importance in 
the selection of both an operative approach and the treat- 
ment of AVFs, particularly those about the thoracic inlet 
and high in the neck. It should be emphasized that arteri- 
ography identified 45% unsuspected AVFs in patients 
whose only physical finding was a wound in proximity to a 
major vessel. 


Treatment 


The treatment of AVF remains primarily surgical. The 
type of arterial repair is governed by the intraoperative 
findings. When the repair of the acute AVF requires an 
interposition graft, autogenous vein or artery is preferable 
to synthetic material. The potential for infection in trau- 
matic wounds precludes the use of synthetic material. If 
technically possible, the venous repair should be done 
either by venorrhaphy or primary resection and anastomo- 
sis and not ligation. If the vein must be ligated, limb edema 
can generally be controlled conservatively. 

Since 1977, the use of arterial embolization either in 
conjunction with surgery or alone has become increasingly 
popular in the treatment of A VF." The selective emboli- 
zation of AVFs has proved to be very effective in the 
management of intracranial lesions, particularly the caro- 
tid-cavernous fistula. Prior to 1976, carotid-cavernous fis- 
tulae and high jugular-carotid fistulae were treated with 
ligation of the carotid artery and either embolization or 
ligation of the vein. In three of five of these patients, 
profound neurological deficits related to this therapy 
developed. Since 1976, EC-IC bypass has been performed 
on selected patients. This is now the procedure of choice for 
carotid-jugular fistulae high in the neck. Carotid-cavern- 
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Fig 5.—Left, Small arteriovenous fistula (AVF) arising from geni- 
culate branch cf femoral artery three weeks after shotgun wound 
to leg. In this preembolization arteriogram, catheter (arrow) is in 
place. A indicates artery; V, vein. Right, AVF after embolization 
with absorbable gelatin sponge. Note occluded vessel (arrow). 


ous fistulae are treated by direct thrombosis of the cavern- 
ous sinus and oecasional EC-IC bypass if internal carotid 
flow is impaired. Six patients have been treated in this 
way, and only one had a brief neurological deficit, which 
resolved completely. 

The treatment of AVF by embolization alone is a 
relatively new mode of therapy.'^'*'* For embolization to 
become an accepted treatment modality, the teehnique 
must be effective, reliable, and have a low incidence of 
complications. Potential complications include inappro- 
priate vessel occlusion, perforation, distal thrombosis from 
catheter surface emboli, and infection. In our series, none 
of these complications have occurred. We recommend 
embolization for small peripheral AVFs and those arising 
from pelvic fractures or other visceral organs where surgi- 
cal loealization and ligation would be technically difficult. 
Preoperative occlusion with a balloon catheter to decrease 
blood flow through the fistula may simplify operative 
repair. Although surgical failures of AVF repair are 
uncommon, embolization represents a therapeutic alterna- 
tive to repeated exploratory surgery. Embolization is an 
effective form of treatment for those patients with compli- 
cating medical problems that preclude surgery and for 
those patients who refuse surgery. 

A small group of patients may be successfully treated by 
observation with repeated arteriograms. Selected patients 
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with small, distal AVFs of the arm and lower extremity 
may be candidates for conservative therapy. In this series, 
four of five AVFs treated conservatively were shewn to 
close spontaneously. One other patient is awaiting a 
repeated arteriogram at three months after injury, and 
another has been lost to follow-up. This method of manage- 
ment, however, presupposes a reliable patient population 
that is agreeable to close, routine follow-up, ineluding 
repeated arteriography. That all small peripheral AVFs 
either close spontaneously or follow a benign course is 
obviously incorrect, as illustrated by one patient in this 
series with cardiac symptoms secondary to a posterior 
tibial AVF present for 51 years. His cardiac output was 
documented to decrease from 5.8 to 3.7 L/min after 
ligation of the AVF. 

Since half of these lesions are not clinically detectable, 
liberal utilization of angiography is necessary for detection 
of AVFs. Indications should’ be based on proximity in 
addition to physical findings. Primary surgical repair 
remains the procedure of choice for most AVFs. Emboliza- 
tion is a useful therapeutic adjunct in the hands of an 
experienced arteriographer. Selective use of EC-IC bypass 
techniques has lowered the morbidity of intracranial 
lesions and lesions at the base of the skull. Chronic AVFs 
are common, but in this series they only rarely led to 
cardiac dysfunction. The potential of distal ischemia, prox- 
imal arterial degeneration, infection, embolization, or car- 
diovascular decompensation still mandates the routine 
repair of traumatic AVFs. 
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Discussion 


RoGER F. SMITH, MD, Detroit: The report of Dr Kollmeyer and 
the Parkland group contains much practical advice regarding the 
management of traumatic AVFs. I find no area of significant 
disagreement and fully support their conclusions and recommen- 
dations. 

The important role of arteriography in the diagnosis of these 
lesions cannot be emphasized too strongly. It is difficult to 
clinically diagnose an acute AVF, as is illustrated in this study 
where 45% of the cases were discovered only by means of an 
arteriogram performed for anatomical proximity of the wound to 
a major vessel. I also noted that it is reeommended that patients 
with basilar skull fractures undergo a diagnostic arteriogram 
whenever a carotid-cavernous fistula is suspected. One of the 
questions that I would like to ask is in regard to the indications 
and timing of this examination. 

I was impressed by the large number of either intracranial or 
extracranial carotid fistulas and visceral lesions in their series 
(amounting to 50% of the cases), which I believe is considerably 
higher than in most of the reported experiences. It is likely that 
such lesions have been missed in the past because of the less- 
frequent use of angiography. 

I also was interested in the conservative treatment of some of 
the small lesions that were shown to close spontaneously. I would 
like to ask the authors what their criteria are for conservative 
treatment of these lesions. 

Although our group has had no direct experience with the 
management of traumatic AVFs by embolization, we have used 
this new approach in similar types of situations. We have success- 
fully treated two pregnant young women with large bleeding 
congenital arteriovenous malformations of the tongue with a 
combination of ligation and embolization with wire coils. I also had 
the occasion to treat a patient with a very large carotid body tumor 
who had previously undergone biopsy and was suspected of having 
an associated iatrogenic AVF because of the unusual vascularity 
seen on the preoperative arteriogram. The blood supply arose from 
both the vertebral and external carotid systems, and there was 
associated early venous filling. By means of selective embolization 
with wire coils, both the vertebral and external carotid arteries 
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were occluded and the vascularity controlled sufficiently well to 
allow safe surgical excision. 

Finally, I would like to compliment the authors on their 
excellent results in managing the complicated carotid-cavernous 
and high carotid-jugular fistulas with the aid of EC-IC bypass. 
This achievement undoubtedly will set a standard for us all to . 
attempt to reach in treating our own patients. 

DR Fry: All peripheral AVFs do not close spontaneously, as was 
the case with a persistent posterior tibial artery vein fistula. 
Fifty-one years later, we treated this fistula by a direct operative 
approach. The patient was one of the few in the series who had 
evidence of cardiac decompensation. Branham’s sign was present, 
and there was a reduction in cardiac output when the fistula was 
closed. 

In answer to Dr Smith’s questions, it is only in a selected few 
patients with basilar skull fractures that arteriography is man- 
dated. This is picked up on the physical examination with a bruit 
heard by listening over the skull or by pulsating exophthalmos. We 
do not recommend routine arteriography of all head injuries with 
possible basilar skull fractures. 

The very small, peripheral AVFs are generally associated with 
multiple-system trauma. At the end of a long operative procedure, 
it has been thought that patients with these AVFs will probably do 
well, and this has been proven on follow-up. They must be followed 
up carefully, and they must undergo arteriography in the postop- 
erative period to ensure that there has been adequate closure of 
the fistula. 

Not all intraparenchymal fistulas of the kidney need be embo- 
lized. One patient had a transplanted kidney that had an AVF 
following an attempt at biopsy. The large AVF was well visual- 
ized. We operated on this patient, cannulated the artery, and put a 
dilator through a 4-mm fistula. We then cut down on the large 
venous aneurysm and oversewed the communication between the 
artery and vein. The vein was then repaired, and postoperatively 
the arteriogram showed no loss of renal parenchyma and an 
excellent functioning kidney. One does not always have to use 
embolization, but it is helpful in the small distal fistula. This will 
always destroy some tissue. 
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A University-Staffed, Private 
Hospital-Based Air Transport Service 


The Initial Two-Year Experience 


James H. Duke, Jr, MD, William P. Clarke, MD 


e During the first two years of a cooperative effort between the 
University of Texas Medical School at Houston and Hermann 
Hospital, Houston, a program designed to extend the emergency 
center to the patient by helicopter treated and moved 1,702 
patients. A physician and flight nurse attended patients on each 
mission. Of all flights, 68.3% were because of major multiple 
trauma and 28.8% were to the scene of an accident. The 
magnitude of these injuries was reflected by a mortality of 1196 at 
the scene of the accident and 796 in the emergency room of those 
transported. The primary purpose of the program is to minimize 
the time between the catastrophic event and the institution of 
appropriate medical therapy. Our experience with this program 
of early stabilization and rapid transport has led to the following 
observations: (1) single-organ injury is virtually nonexistent in 
the patient with multiple trauma; (2) clotting abnormalities, even 
disseminated intravascular coagulopathy, are seen regularly in 
patients with apparently isolated head injuries; and (3) patients 
with apparently isolated head injuries often have serious pulmo- 
nary function abnormalities. | 

(Arch Surg 1981;116:703-708) 


he time between the onset of acute illness or injury 

and the start of appropriate therapy may become the 
factor on which survival depends. Adequate medical facili- 
ties may be so far from the site of a life-threatening 
accident that recovery is unlikely. In numerous instances, 
an otherwise rectifiable pathophysiologic condition causes 
unnecessary morbidity and death simply because circum- 
stances did not permit timely and appropriate medical 
intervention. 

Wartime experiences frequently bring into focus prob- 
lems and solutions that would otherwise be ignored or 
inapprepriately addressed. An effective reduction of the 
time between injury and the beginning of appropriate 
therapy was first achieved during the Korean War. Due to 
further refinement of aircraft and the use of corpsmen to 
initiate stabilization and resuscitative procedures, mortali- 
ty during the Vietnam War was less than 196.'? 

Civilians have not used helicopters to extend emergency 
treatment capabilities except in a few significant 
instances. Each report described the successful evacua- 
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tion by air of patients in a variety of geographic, secioeco- 
nomic, and medical cireumstances. The complexity of these 
interrelated social, fiscal, and medical aspects has probably 
been the primary reason for the delay in the institution of 
this service for most civilians. We documented the cevelop- 
ment and initial two-year experience of a helicopter air 
evacuation system based in a private hospital and staffed 
by a university house staff and faculty. Some of the 
observations from this experience include the following: (1) 
The value of an efficient emergency air transport service is 
the minimization of the time between the moment of 
injury and the start of appropriate resuscitative measures. 
(2) Early intervention with patients who have multiple 
trauma has created a new clinical entity, with intriguing 
and as yet unmeasured metabolic aberrations. (3) A com- 
prehensive communications center is absolutely necessary 
for the efficient operation of an emergency helicopter 
transport service. (4) An emergency air transport system is 
only one element of a comprehensive emergency medical 
service system. All elements of the system are mutually 
dependent, and cooperation is mandatory. 


MATERIALS AND METHODS 
Initial Consideration 


The rapid growth of residential communities and commercial 
facilities outside the city limits of Houston created a dangerous 
situation, because transportation for victims of acute, severe 
illness or injury was inadequate. Concerned citizens in several 
communities began to develop emergency transportation systems, 
but the problem of moving seriously ill or injured patients to a 
more comprehensive medical center remained unresclved. An 
awareness of this problem led to a feasibility study for an air 
evacuation service. 

The primary teaching hospital of the University of Texas 
Medical School at Houston is Hermann Hospital (HH). Although 
HH is a private institution, it developed a large, comprehensive 
emergency center and helistop several years ago. Because all of 
the equipment for operating a comprehensive emergency center 
existed at HH, and because of the unique opportunity created by 
the availability of a strong, multidisciplinary faculty and house 
staff, a serious effort was begun to fill this community need. 

Neither military nor other government aircraft were available; 
therefore, a commercial source was sought to supply aircraft, 
pilots, and maintenance personnel. When it was clear that the 
required services were available, the remainder of the program 
was organized. 

After consultation with managers of air evacuation programs 
that were operating in 1976, three areas of development were 
addressed: the identification and training of personnel; the pro- 
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curement of necessary medical and communications equipment; 
and the creation of operational procedures. 


Personnel 


Flight Nurses.—They were selected from experienced nurses 
from the surgical intensive care unit and emergency center of HH. 
These highly motivated persons were given in-depth training in 
the treatment of critically ill patients. Concurrent clinical training 
was included to assure their expertise in such procedures as 
endotracheal and nasotracheal intubation, the institution of vascu- 
lar access under any conceivable circumstance, and physical diag- 
nosis. Practical expertise in the use of appropriate drugs under all 
circumstances was emphasized. Each flight nurse has been certi- 
fied in advanced cardiac life support, and many have become 
instructors. 

The flight nurses function at all times as crew members of the 
aircraft. They carefully assess potential hazards during landing 
and takeoff, and provide expertise and support to the flight 
physician caring for the patient. They keep accurate records of 
clinical observations and therapies from the moment of interven- 
tion to the transfer of patient responsibility to the emergency 
center team. Because turnover in this group is very low, flight- 
nurse expertise has become a significant resource for the orienta- 
tion and support of the surgical, medical, and other house staff 
who are assigned to the emergency center and serve as flight 
physicians. When not acting as flight nurses, they work in the 
emergency center. 

Flight Physicians.—One unique element of this program is the 
presence of a physician on each flight. At first, only the surgical 
house staff assigned to the emergency center served as flight 
physicians, except on missions to transfer neonatal patients, when 
the medical team consisted of a neonatal physician, a neonatal 
intensive care nurse, and a flight nurse. As the demand for this 
service increased, it became obvious that specialists should be 
dispatched, depending on the particular illness or injury. 

The house staff assigned to the emergency center serves as the 
primary group of flight physicians because the emergency room is 
near the helipad, which favors a prompt response. The primary 
responsibility of the flight physician is to assess the patient's 
condition, begin proper therapy, and attempt to achieve sufficient 
stabilization to permit a prompt, safe transfer to the designated 
medical facility. Although stabilization is important, some cireum- 
stances demand an immediate return to the emergency center. 
Once the aircraft lifts off, the flight physician communicates the 
patient's condition and medical needs to the HH staff. The 
in-house physicians in each discipline serve as a back-up group in 
the emergency eenter when all of the assigned house staff are 
engaged in transport missions. 

Communications Personnel.—The dispatchers who operate the 
communications center were chosen from a pool of persons with 
practical emergency medical technician or paramedic experience. 
They are trained in radio dispatching and communications-center 
procedures. Their knowledge of medicine is an invaluable asset in 
effective reception and disposition of flight missions. 


Communications 


The initial communications system of the Life Flight program 
consisted of a regional hospital radio network and a telephone. The 
rapid increase in the use of this service forced the development of 
a sophisticated communications center. A console with a telephone 
pateh system now serves as the nucleus of the communications 
center. Radio communications are conducted on the assigned 
frequencies of this program and the regional hospital network. A 
voice-logging system records both radio transmissions and console 


704 Arch Surg—Vol 116, May 1981 


telephone communications. Radios are used to monitor seven key 
emergency frequencies in the region. There are two 20-line 
telephones in the communications center that are designated for 
all emergency and business operations conducted in flight opera- 
tions. 

The on-board communications capacity of the helicopter is large. 
With ten radio frequencies available, it is possible to communicate 
with all emergency units in the region. 

To facilitate rapid dispatch of the aircraft and easy location of 
the requesting source in Harris County, a grid map system is used. 
The locations of all hospitals are noted on the map. All emergency 
units in the area use the same map system to assure accurate 
instructions for locating landing sites. 


Equipment 


A comprehensive armamentarium has been assembled to deliver 
sophisticated medical therapy with minimal delay. Each aircraft 
carries all the equipment found in any modern, sophisticated 
ambulance, including a cardiac monitoring-defibrillator unit, suc- 
tion apparatus, and spinal stabilization devices. On all missions, 
with the exception of a neonatal transfer, five bags are carried: 
basic trauma, medication, mannitol, pediatrics, and chest tube. 
The basic-trauma bag contains an assortment of medications and 
equipment to secure vascular access and maintain circulatory 
stability. Airway maintenance devices include a laryngoscope with 
appropriate blades and endotracheal and nasotracheal tubes. 
Standard cardioactive medications are also carried in this bag. The 
medication bag includes additional supplies to continue a resusci- 
tation procedure that would have exhausted the supplies in the 
basic-trauma bag, and contains additional items, such as antibiot- 
ies and corticosteroids. The mannitol bag was developed because of 
the large number of patients with closed head injuries encoun- 
tered in this service. It contains all of the equipment necessary for 
the treatment of a patient with a head injury, namely corticoste- 
roids, mannitol, Foley catheters, and urine-collection bags. The 
contents of the pediatrics bag are similar to those of the basic- 
trauma bag, except that the equipment and medication vials are 
miniaturized. The disaster kit, which contains additional vascular 
access equipment, intravenous solutions, and blankets, was 
designed for cireumstances in which a large number of injured 
patients required treatment. 

When the helicopter is used to transfer a neonatal patient, the 
stretchers are replaced with a transport incubator and the "bud- 
dy" bag designed to provide appropriate support for these 
infants. 


RESULTS 


Between Aug 1, 1976, and July 31, 1978, the Life Flight 
helicopter service received 1,702 requests to transport a 
patient. Most requests were to transfer a recently injured 
patient (Fig 1). Although 56.9% of these requests origi- 
nated in hospital emergency centers, a surprising 28.2% 
came from the scene of the injury. In a great number of 
instances (14.9%) it seemed appropriate to use the helicop- 
ter to transfer an apparently critically ill patient from one 
hospital to another. 

As shown in Fig 1, this service has been used predomi- 
nately to transport patients with surgical problems, most 
of which were the result of an injury. The surgical group of 
patients includes both adults and children. The pediatries 
medical group consists primarily of neonatal patients 
transfered to special intensive care units in the Texas 
Medical Center (TMC), Houston. 
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nature of illness. ER indicates emergency room. 


issued. ER indicates emergency room; HFD, Houston Fire Department; and 


HH, Hermann Hospital, Houston. 


Table 1.—Scurce of Request for Patient Transport 


Scene, Other Inpatient Total, 
% ER, %* Transfer, % % 


Physician 1 30 58 27 
Nurse 0 8 12 
Hospital adminis- 

trator 


EMT-paramedic 
(HFD)* 

EMT-paramedic 
(not HFD) 

Law-enforcement 
officer 


Industrial-safety 


*ER indicates emergency room; EMT, emergency medical therapist; and 
HFD, Houston Fire Department. 


The cireumstances leading to a request to transport 
patients are as follows: highway accidents, 40%; home 
accidents, 7%; industrial accidents, 6%; recreational acci- 
dents, 2%; acts ef violence, 11%; attempted suicide, 3%; 
patient disease, 31%. As predicted, a majority of the 
requests were the result of injuries, the most common 
being highway accidents. Recreational accidents include 
only those from the accident site. In all likelihood, many of 
the highway accidents involved persons who were traveling 
to or from some recreational activity. The incidence of acts 
of violence, be they self-inflicted or by another, as a cause 
of injury among this group of patients is relatively small 
because of the large number of moving-vehicular acci- 
dents. 

The source of the requests to transport patients is given 
in Table 1. It was not predicted that the Houston Fire 
Department (HF D) emergency medical therapy-paramedic 
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(EMTP) personnel would issue almost one half of the calls 
from the scene of the accident. This largely reflects the 
difficulties encountered with traffic in any major metro- 
politan area. The request for transport from law-enforce- 
ment officers (24%) can be legitimately combined with 
those from EMTP not with the HFD, because both groups 
operate outside of the Houston city limits. Requests from 
authorized industrial-safety officers reflect the occurrence 
of accidents that occurred at some large local facilities. 

The ultimate disposition of the patients for whom a 
transfer was requested is given in Fig 2. Despite the 
efforts of the first responders and the Life Flight crew, 
11% of the patients died at the scene of the accident. Of the 
patients transported from the scene of the accident to HH, 
7% died in the emergency center and 67% were admitted to 
an appropriate surgical service. The patients im each 
subgroup in Fig 2 (the scene, other emergency reom, or 
inpatient transfer) who were transported by the HFD 
were moved to some medical facility within the TMC after 
having been first delivered to HH. Those patients trans- 
ported to other hospitals by helicopter were taken to 
facilities some distance from the TMC. A 1% to 3% error in 
the judgment of the requesting party is reflected in the 
group of patients who were discharged from the HH 
emergency room. 

Throughout our experience with this service, the relative 
distribution of patient disposition has remained constant. 
There has been a consistent rate of admission to HH of 
between 55% and 60%. The combined percent of patients 
transferred to other hospitals after being delivered by 
helicopter to HH and moved by ground vehicle or flown 
directly to another facility ranged between 30% and 35%. A 
prompt responding air evacuation team will sometimes 
only change the site of death after the occurrence of mortal 
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able 2.—Patient Age Distribution According to Type of Mission 


Emergency 
Room 
Transfer, 


Inpatient All 
Patient Transfer, Patients, 


Age, yr 


Scene, 


71-80 3 3 
Total 99 100 101 99 
Total pediatrics* 15 25 65 28 


*Patients from newborn through 15 years. 


injury or disease process. 

Most of those who required air evacuation were younger 
than 40 years (Table 2). The great incidence of newborn- 
patient transfers reflects the availability in the TMC of 
neonatal intensive care facilities. 


COMMENT 


The importance of minimizing the time between a 
catastrophic injury or illness and the implementation of 
effective medical intervention has been recognized for 
many years as being one of the most important factors in 
survival. When Cushing wrote of his experience in the 
management of head injuries sustained in battle, he 
stated, “The earlier medical care is delivered to injured 
patients, the more will be salvaged who would otherwise 
have died, but the overall mortality rate will also be higher, 
because the unsalvageable patients will be treated." He 
made this observation after noting that the survival rate 
improved significantly as the distance between the front 
line and the base hospital lessened. 

With the inauguration of the Life Flight program, it was 
imperative that the entire community be informed of the 
availability and purpose of this service. The most impor- 
tant message has been that a patient will be transported to 
any appropriate, designated medical facility. It also has 
been the commitment of the program to dispatch the 
helicopter to the scene of any accident or acute illness as 
long as an appropriate person issues a request (ie, a 
physician, a hospital administrator or nurse, an EMTP, a 
law-enforcement officer, or an authorized industrial-safety 
officer). Very few calls have been received from other 
persons requesting the dispatch of the helicopter. The 
successful landing of the helicopter and crew at a point 
other than a designated helistop has resulted to a great 
extent from the outstanding cooperation between law- 
enforcement officers and EMTP in clearing and properly 
identifying safe, obstruction-free areas. As an apparent 
reflection of the community acceptance of this program, 39 
new helistops have been constructed within the region. 

It has always been the purpose of the program to provide 
medical support and transportation to those who suffer 
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Fig 3.—Mortality of patients with head injury as function of blood 
oxygen tension measured in emergency center. 


injuries or illnesses of such magnitude that they would be 
best served by transfer to a better-equipped medical 
facility. Such an approach implies a peripheral triage 
system that would not otherwise exist. A wide range of 
severity of disease or injury is found among those patients 
transported by the Life Flight helicopter service. The 
request for a transfer is almost always based on the 
judgment of the initiating party that the patient would be 
better served in a different hospital. 

The proper medical intervention afforded by the Life 
Flight program has been a critical factor in the survival of 
many patients. In many circumstances, however, as Cush- 
ing observed, the effort has changed only the place of 
death for a mortally wounded person. That 70% of the 
requests for Life Flight medical intervention at the scene 
of an accident originates from the EMTP group demon- 
strates the effectiveness of recent national efforts to 
develop a corps of persons to carry out early intervention 
and stabilization. They perform an invaluable service in 
quickly assessing and resuscitating the patient and helping 
move the patient to an appropriate medical facility. 

Every effort has been made to minimize the time 
between the receipt of the request for medical intervention 
and lift-off of the aircraft (response time). The average 
response time for a mission to the scene of an accident is 
five minutes. In the case of the patient transfer between 
two hospitals, it is much longer (24 minutes) because of the 
required physician-to-physician contact and clearance 
between hospital administrations. The average time spent 
at the scene of an accident is about 21 minutes, during 
which the physician and flight nurse attempt to begin or 
continue earlier established resuscitation and stabilization 
measures and prepare the patient for transfer. 

Although it is difficult to determine the value of such a 
program (a controlled prospectively randomized study of 
the patients to be served is clearly impossible), each 
physician who has worked any length of time with this 
service knows many patients who would have died had 
prompt stabilization and transportation not been available. 
The opportunity to observe a large group of multiply 
injured patients whose conditions were stabilized promptly 
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after the injury has led to the realization that they display 
a composite of clinical and biochemical features that have 
not been heretofore recognized. Single-organ injury is 
virtually nonexistent in a patient who has sustained mas- 
sive blunt trauma. Although clinical observations are at 
this point embryonic, M. E. Miner, MD, in a personal 
communication noted that numerous previously unrecog- 
nized metabolie aberrations are coming into focus (eg, in a 
group of 87 conseeutive patients with head injury, only 12 
had normal results for clotting studies). Miner also noted 
that disseminated intravascular coagulopathy occurred in 
36% of the pediatric patients with head injuries. In another 
clinieal correlation, Miner observed that mortality from 
head injury is inversely related to the blood oxygen tension 
measured immediately after arrival in the emergency 
room (Fig 3). 


From these and other observations comes the conviction 
that these patients are different in many ways from those 
with whom trauma centers are familiar. The metabolic and 
immunologic aberrations caused by some major insult had 
not been observed in the past with sufficient frequency to 
warrant being called unique. Nonetheless, as the biechem- 
ical characteristics of the immediate postinjury syndrome 
of multiple trauma are measured, an understanding of the 
pathophysiological processes should provide therapeutic 
approaches that will permit more effective management of 
conditions heretofore lethal. It is important to stress that a 
rapid transport system, which carries to the acutely mjured 
patient most of the capabilities of a modern emergency 
center and which, therefore, minimizes the time between 
the onset of injury and the beginning of treatment, has 
created an intriguing new clinical entity. 
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Discussion 


Erwin R. THAL, MD, Dallas: Throughout the years, the medical 
techniques developed by necessity during wars also have applica- 
tions in civilian life. 

The age of regionalization, categorization, and comprehensive 
health care is now upon us. Significant advances have been made 
in extending health care services via sophisticated EMT systems. 
The training of paramedics permits lifesaving skills and tech- 
niques to be applied at the roadside, home, and place of employ- 
ment. Each community must decide what level of care is feasible to 
meet its needs. What role, then, does the helicopter play in this 
scenario? 

There must be commitment and cooperation among all agencies 
involved in the delivery of health care; that is, among local 
hospitals, government, and the medical profession. Needs vary 
from community to community. In metropolitan areas, land 
vehicles will often respond more efficiently than helicopters. In 
Dallas, 19 mobile intensive care units are located throughout the 
city, with a response time of five minutes. Paramedics are trained 
to begin intravenous infusions, intubate patients, administer 
drugs, and initiate advanced cardiac life support, all under medical 
supervision at the base station. 

The helicopter is most useful in bringing patients into the center 
from rural areas, where land-response time is excessive and 
tertiary facilities are unavailable. In addition, the helicopter is 
recommended in areas where congested highways prevent rapid 
transportation, or where geographic limitations, such as moun- 
tains or water, delay transport. 

The Houston group uses specialists on each flight, taking them 
out of their emergency center at the University Hospital. With 
well-trained paramedics and flight nurses, I wonder if the authors 
believe this is necessary. Isn’t this practice disruptive, as these 
physicians are generally busy with many patients in the central 
hospital? How long are these physicians gone, and is their risk 
equal to the additional services they provide over and above a 
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well-trained paramedic, flight nurse, or the physician in the 
referring hospital? I believe you stated that two thirds of the 
requests come from other hospitals. 

Finally, I have four additional questions. One, what is the cost to 
the patient for this service? Two, what is the response time from 
the request to lift-off? Three, what problems have been encoun- 
tered with bad weather? Four, what problems have been encoun- 
tered with helicopter maintenance? 

Although this is an impressive operation in Houston, it may not 
be practical for many communities. 

JOHN L. GLOVER, MD, Indianapolis: I wish to ask Dr Duke to 
elaborate on two aspects of air ambulance service. 

First, how does one determine the realistic medical needs and 
priorities for such a service? Indiana, for example, is a relatively 
small, flat state, with a moderately dense population. There is 
virtually no place more than 45 minutes by ground from one of the 
regional university campuses. Do we need a helicopter? Does it 
take priority over improvements in access to land ambulance for 
our rural areas? 

Second, please tell us your feelings about the extraordinary 
amount of publicity that seems to regularly accompany the 
implementation of such services, including newsletters with 
details of particularly dramatic cases. Although this undoubtedly 
serves some useful purpose, I worry that it may produce unwar- 
ranted favorable bias that could prejudice decisions made by 
lay-dominated planning agencies. 

PauL E. HopGsoN, MD, Omaha: In the absence of Claude Organ, 
I wish to share with you our experience with a helicopter evacua- 
tion service in the midlands. 

Greater Omaha contains about 450,000 people, but within 100 
miles, including western Iowa and eastern Nebraska, our service 
can serve approximately two million people. 

The helicopter Life Flight was begun in July 1979, and, as Drs 
Duke and Clarke said, use of this service has increased astronom- 
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ically. There were a number of times when we were unable to 
respond, not the least of which was when the Pope visited Des 
Moines, Iowa. All these units had to be mobilized to that area, so 
they were not available for their other purpose. 

Most calls actually go to the home port of the helicopter in 
Omaha, the Creighton-St Joseph Hospital. However, the other 
community hospitals participate, and when a physician or a 
hospital wishes to evacuate a patient to another community 
hospital, the Life Flight brings them to the front door of that 
hospital. 

Our experience, very similar to that of Drs Duke and Clarke, has 
been that acutely ill or multiply injured patients are the victims 
actually carried by the flight, and 80% of them are ill enough to be 
admitted to the critical care areas of the hospital. 

Our experience to date has been that this service is quite 
beneficial to the acutely ill patient. We can evacuate them from 
rural areas to the city, and we now think that the helicopter plus 
the airplanes we use for going further than 100 miles have been 
very helpful in our area. 

DR DukE: Dr Thal, the question of cost is very pertinent. There 
is no way that the service can charge the patient the full cost of 
transportation. In addition to the fee for transportation, the costs 
of the program are partially offset by the increased occupancy of 
the hospital and charitable donations. We currently operate three 
helicopters 24 hours a day in an attempt to meet the needs of the 
region in which we live and work. 

With regard to the response time of the helicopter and the 
amount of time the physician is out of the emergency center, the 
average interval between the receipt of the request to move a 
trauma patient and the lift-off is five minutes. This has been 
consistent throughout the four years of our experience. The 
average flight time (namely, the time the physician is out of the 
emergency center) is 49 minutes. There is a wide variation 
between flights in this regard. We try in every respect to reduce 
the time from the moment of injury to the institution of appro- 
priate medical therapy. 

Dr Thal, you also asked about the problems we have had with 
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bad weather. If you have been to Houston, particularly during the 
winter, you know that this is the primary deterrent to our ability 
to respond to a call. Fog and heavy rain have been a problem. 

Proper maintenance of the helicopters is a primary concern to 
the entire operation. We have always had excellent service by 
experts. Because we now have three aircraft, the interference with 
our ability to respond to a call because of maintenance problems is 
minimal. 

In answer to Dr Glover’s first question, concerning the determi- 
nation of the need for such a service, each community must be 
concerned with its unique problems and considerations. I do not 
believe that every community can or should support such a service. 
Everyone agrees that some injuries and illnesses are mortal 
because of where they occur: if you are between Craine and Fort 
Stockton, Tex, and suffer a thoracie aorta laceration, you have a 
serious problem. I emphasize, however, that rapid transportation 
provides the only means of early intervention in many instances, 
because it is not feasible to have sophisticated trauma centers in 
every community. 

When we started the program in Houston, we attempted to 
meet a perceived need in the communities outside the city limits. I 
had no idea that there would be such an enormous use in the city 
itself, but I forgot about one thing: Houston traffic. 

In answer to Dr Glover’s question concerning my feelings about 
the involvement of news services with such a program, I in no way 
anticipated such interest. These programs seem to provide report- 
ers with a lot of interesting material. As with everything else, 
publicity is both beneficial and occasionally detrimental. 

Dr Hodgson, I offer you my congratulations on the accomplish- 
ments in your area. We have not had the privilege of having the 
Pope visit our community, but many dignitaries do come to 
Houston. We work closely with the appropriate agencies to provide 
required support. 

JOHN KENNEDY, MD, London: Would you respond to the question 
of cost? 

DR DUKE: I honestly do not know. That is why I am glad I am a 
physieian and not a hospital administrator. 
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*emorotibial Bypass Grafts 


With Sequential Technique 


linieal Results 


redrie Jarrett, MD; Herbert A. Berkoff, MD; Andrew B. Crummy, MD; Folkert O. Belzer, MD 


€ Twenty-three patients (mean age, 71 years) have undergone 
»morotibial bypass grafting with a sequential side-to-side poplit- 
al anastomosis since 1975, 96% because of threatened limb 
SS. Twenty-one grafts were of autogenous saphenous vein and 
vo were composites of prosthesis and vein. Ankle-brachial 
idices increased from 0.40 + 0.27 to 0.84 + 0.36. Intraopera- 
ve flow measurements showed a 40% to 75% augmentation in 
ow with the sequential anastomosis. Patients who required 
mputation in the early postoperative period because of graft 
iilure failed to show improvement in ankle indices and did not 
ianifest healing of their ischemic ulcerations. Nineteen of 23 
mbs (83%) were salvaged by operation. Follow-up ranged from 
vo to 50 months (mean, 23 months). Graft patency calculated by 
1e life-table method was 74% at one year, 68% at two years, and 
2% at four years. 

(Arch Surg 1981;116:709-714) 


Muccessful arterial reconstruction in patients with occlu- 

sive disease of the lower extremity is a challenge that 
; not always successfully met. Rest pain and gangrene are 
sually caused by a combination of inflow and outflow 
isease, or by multisegmental atherosclerosis in the lower- 
mb arteries. When marked occlusive disease is present at 
he popliteal trifureation, bypass of all major occlusions 
equires that the distal anastomosis be constructed to a 
mall tibial vessel, introducing the attendant problems of 
1e length and adequacy of a long saphenous vein. Alter- 
atively, the surgeon may elect to perform a femoropoplit- 
al bypass to an isolated popliteal segment, thus construct- 
ig the anastomosis proximal to substantial occlusive 
isease. 

We believe that diminished flow through long vein 
rafts into small tibial vessels is a major cause of graft 
ailure and have attempted to use sequential bypass grafts 
) obviate this problem. By this technique, a side-to-side 
sequential) anastomosis is constructed to an isolated 
opliteal segment using the same vein as is used for the 
istal tibial anastomosis. The expectation is that additional 
inoff into the open portion of the popliteal artery and its 
jlaterals will augment graft flow sufficiently to improve 
raft patency. 
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CLINICAL AND ARTERIOGRAPHIC EVALUATION 


The condition of patients with substantial lower-extremity 
ischemia is initially evaluated by clinical examination and nonin- 
vasive vascular laboratory studies. Additional studies of the 
cerebral circulation, stress testing, and coronary arteriograms are 
performed at the discretion of the responsible surgeon. Complete 
biplane lower-extremity arteriograms are performed,' preferably 
using femoral puncture and advancing the catheter into the 
abdominal aorta, performing a pressure injection and using a 
rapid film changer to visualize the arterial system from the 
intra-abdominal aorta to the calf and pedal vessels. Unless proxi- 
mal lesions are found sufficient to account for the patient's 
ischemia, a specific effort is made to visualize runoff vessels into 
the foot, including a pedal arch. Originally, pharmacologic vasodi- 
lation was used to identify distal tibial vessels, but currently, 
reactive hvperemia using a modification of the techrique de- 
scribed by Kahn et al is preferred. With this technique, taking 
films up to 60 s after injection, it is possible to visualize ankle and 
pedal arteries filling from collaterals below areas cf severe 
occlusive disease. The recent development at our institution of a 
digital subtraction technique using intravenous (IV) in;ection of 
contrast medium (D. E. Detmer, MD, and A. B. Crummy, MD, 
unpublished data, 1980) has made it possible on oceasion to 
visualize pedal arteries in patients who seemingly had no distal 
outflow vessels below an occluded trifurcation. A number of 
patients in this series were referred to us for amputatior, bearing 
arteriograms purported to show nonreconstructable arterial occlu- 
sions (Fig 1). When their arteriograms were repeated, patent 
distal tibial vessels were visualized. We believe strongly that 
complete studies, including biplane views, are needed in the 
evaluation of the condition of patients who might berefit from 
revascularization as an alternative to amputation. 

Those patients who had superficial femoral artery occlusion, 
reconstitution of a small segment of popliteal artery above a 
severely diseased trifurcation, and at least one patent tibial vessel 
were considered potential candidates for sequential bypass graft- 
ing. Runoff into the foot was considered a favorable arteriograph- 
ie finding? and its absence was believed to portend a lower chance 
of successful grafting (Fig 2). 


OPERATIVE TECHNIQUE 


The technique of sequential bypass grafting adds a side-to-side 
(sequential) anastomosis between vein and popliteal artery to the 
customary femorotibial bypass. The single runoff vessel s exposed 
to confirm its patency. The anterior tibial artery is isolated in its 
middle or distal third by a longitudinal incision over the anterior 
compartment, and a sufficient portion of artery is mobilized to 
facilitate performance of the distal anastomosis. The posterior 
tibial artery is exposed in either of two ways. If the stenosis is 
limited to the tibioperoneal trunk or proximal posterior tibial 
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Fig 1.—Anteroposterior (left) and lateral (right) arteriograms of 76-year-old man to whom 
amputation was recommended on basis of arteriographic findings showing isolated 
popliteal segment with no obvious distal runoff. Bypass to open segment of anterior tibial 








Fig 2.—Late films showing filling of dorsal- 
is pedis artery through collateral vessels 
from peroneal artery. 


artery was performed; it has remained patent 37 months after operation. 


artery, exposure is obtained by a medial infragenicular incision, 
which also allows control of the distal popliteal artery. If the 
occlusive disease extends more distally, the posterior tibial artery 
may be isolated a short distance above the medial malleolus where 
it becomes superficial after passing under the lowermost fibers of 
the soleus muscle. 

A sufficient length of ipsilateral saphenous vein is harvested 
and prepared for use as a bypass graft. We have preferred to use a 
mixture of autogenous blood and heparinized saline to irrigate 
rather than distend the vein graft only sufficiently to allow 
adequate hemostatis ex vivo prior to constructing the anastomosis. 
All patients are given systemie heparin sodium prior to arterial 
occlusion. 

When the anterior tibial artery is used for the distal anastomo- 
sis, the opening in the interosseous membrane is enlarged, the 
vein graft passed through it to lie alongside the distal popliteal 
artery, and the side-to-side anastomosis constructed. When the 
proximal posterior tibial artery is used, the distal popliteal artery 
could be easily used, whereas when the supramalleolar portion of 
the posterior tibial artery is the site of the distal anastomosis, 
constructing the sequential anastomosis to the proximal popliteal 
artery seemed to cause less angulation of the vein graft. The 
proximal anastomosis is constructed to the common or proximal 
superficial femoral artery. All anastomoses are done with contin- 
uous 6-0 or 7-0 polypropylene suture, and distal arteries are 
oecluded with traction ligatures or intraluminal catheters rather 
than with clamps. Intraoperative arteriography is performed to 
visualize both the side-to-side and distal anastomoses (Fig 3). 
Postoperative anticoagulation is not employed. 
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PATIENTS AND METHODS 


At the University of Wisconsin Hospital, Madison, 23 patients, 
17 men and six women, with a mean age of 71 + 8.6 years (range, 
5T to 86 years), have undergone sequential bypass grafting since 
1975. The proportion of patients who had prior cardiovascular 
procedures (11/23) and diabetes mellitus (12/23) was consistent 
with that in a population of patients with advanced peripheral 
vascular disease. Twenty-two reconstructions (96%) were per- 
formed, for rest pain (eight), for gangrene or ulcerative lesions 
(14), and for economically disabling claudication (one). 

None of these individuals were thought to have correctable 
inflow disease. All had superficial femoral artery occlusion, a short 
open segment of popliteal artery, and severe occlusive disease at 
the popliteal trifurcation. None were thought to have diffuse 
disease in the profunda femoris artery, although profunda orifice 
stenoses were corrected at the time of operation in two patients 
(Fig 4). The distal anastomoses were performed to the anterior 
tibial (11), the posterior tibial (nine), or the peroneal (three) artery, 
as dictated by the arteriograms. Two composite grafts of prosthe- 
sis and vein were used because of inadequate vein length. 

Intraoperative flow measurements were performed both to 
quantitate graft flow and to document the augmentation in flow 
provided by the sequential anastomosis. By occluding the popliteal 
artery above and below the sequential anastomosis, a measure of 
the flow in the femorotibial graft was obtained: by removing the 
occlusion, the total flow was measured. Flow measurements were 
not obtained in all patients but whenever measured they showed a 
40% to 75% augmentation in flow when the sequential anastomosis 


Sequential Technique—Jarrett et al 


Fig 3.—Intraoperative arteriogram of 83-year-old man who under- 
went femoral-anterior tibial bypass because of nonhealing 
ischemic ulceration. Two high-grade stenoses of anterior tibial 
artery were present. Side-to-side and distal anastomoses are well 
seen (arrows). 


was open. Follow-up, including clinical and noninvasive vascular 


laboratory examination and, if necessary, arteriography, ranged 
from two to 50 months (mean, 23 months). 


RESULTS 


All patients survived the initial operative procedure and 
were discharged from the hospital. One patient was read- 
mitted 29 days after operation with chest pain and dyspnea 
and had a cardiac arrest from which he could not be 
resuscitated. Postmortem examination was not permitted, 
and his is considered a postoperative death from either a 
myocardial infarction or pulmonary embolus. 

Preoperative ankle pressures averaged 58 + 37 mm Hg 
and ankle-arm indices were 0.40 + 0.27. Postoperatively, 
the ankle pressures averaged 125 +54 mm Hg, and 
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indices, 0.84 + 0.36 (Table). The patients who required 
amputation in the early postoperative period failed to show 
improvement in their ankle pressures. Among suecessful 
grafts, the ankle pressures rose to a mean of 145 + 34 mm 
Hg, and the indices to 0.96 + 0.23. The mean improvement 
in ankle pressures among these patients was 74 + 38 mm 
Hg, and in indices 0.462 + 0.347 (P< .005 by paired t 
test). 

Four patients required amputation in the two months 
following operation. Graft failure was easily recognized 
because of failure of ischemic ulcerations to impreve and 
lack of augmentation of ankle systolic pressures and 
indices. One composite graft became occluded in the first 
24 hours after operation and required a thrombectomy. It 
remained patent for 43 months thereafter until the 
patient’s death. One vein-to-vein jump graft was used to 
bring a distal anastomosis below the malleolus in a patient 
with a nonhealing ulcer. She subsequently required a 
below-knee amputation when the ulceration failed to heal, 
but her graft remained open. Two additional patients with 
open grafts required amputation in the first two months 
after operation because of failure of ischemic ulcerations to 
heal. In one of these, studied by IV video angiography, 
there was retrograde perfusion of the distal popliteal 
artery and minimal perfusion distally into the feot. One 
patient whose peroneal graft became occluded in the 
immediate postoperative period required amputation. 

One patient sustained occlusion of his graft four months 
after operation but did not require amputation, end died 
nine months later. Two patients sustained partial occlusion 
of their grafts (Fig 5), both 23 months postoperatively, but 
since no symptomatic alteration occurred, reexploration 
was not recommended. One of these two patients required 
an above-knee amputation 20 months later. 

Limbs of 19 of 23 patients (88%) were salvaged after 
operation. These patients experienced healing of ischemic 
ulcerations and prompt resolution of rest pain. All minor 
toe amputations performed after reconstruction healed. 
Graft patency computed by the life-table methods’ 
revealed a 74% patency rate at one year, a 68% patency rate 
at two years, and a 62% patency rate at four years 
(Fig 6). 


COMMENT 


Justifiable controversy exists concerning the optimal 
operative reconstructive procedure for limb-threatening 
lower-extremity ischemia and the graft material that 
should be employed for its performance. The number of 
alternative techniques for femoropopliteal reconstruction, 
each with its advocates, attests to the lack of uniform 
success of any single procedure. Femoropopliteal bypass 
has enjoyed the widest application since its first descrip- 
tion by Kunlin? and most surgeons advocate the use of 
autogenous saphenous vein as the preferred graft materi- 
al*'" while others champion expanded polytetrafluoro- 
ethylene" or glutaraldehyde-stabilized human umbilical 
vein.'*'* A more recent approach employs bypass grafting 
to a more distal vessel'*'* in an effort to bypass all stenotic 
lesions. Though hemodynamically more appealing, tibial 
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Sequential Femorotibial Bypass 


Ankle Pressure, Ankle-Brachial 
mm Hg (Range) Index (Range) 









Preoperative 

evaluation 58 + 37 (16-138) 0.40 + 0.27 (0.11-0.78) 
Postoperative 

evaluation 125 + 54 (120-180) 0.84 + 0.36 (0.11-1.36) 






artery bypass grafting is technically more difficult, 
requires a longer graft, and uses a single vessel outflow 
system with lower flow rates than does femoropopliteal 
bypass. Some surgeons have preferred grafting to an 
isolated popliteal segment and have found long-term 
patency to be superior to distal tibial graft performed in 
patients with comparable angiographic findings." 

To obviate these technical and hemodynamic limitations, 
several ingenious technieal modifications have been pro- 
posed. Bliss and Fonseka” described a technique termed a 
"hitchhike" graft in which a Dacron prosthesis was sewn 
proximally to a short endarterectomized segment of poplit- 
eal artery, as was a short piece of autogenous vein that was 
connected distally to a tibial vessel. Friedman et al? 
described an identical technique but did not perform an 
endarterectomy at the site of the composite anastomosis in 
all eases. Rather than specifically addressing the problem 
of low flow, these techniques actually deal with the prob- 
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Fig 4.—Left, Anteroposterior arteriogram 
of 76-year-old man with severe disease in 
isolated popliteal segment and distal filling 
of only peroneal artery. Right, High-grade 
stenosis (arrow) of profunda was seen 
only on lateral view and was reconstructed 
with patch profundaplasty at time of 
femoroperoneal bypass. 


Fig 5.—Arteriogram showing occlusion of 
distal limb of femorotibial graft 28 months 
after operation. Occlusion had been dem- 
onstrated five months earlier by intrave- 
nous video angiography. Proximal portion 
of graft functioned as femoropopliteal 
bypass, and patient was asymptomatic. 
Arteriogram was performed because of 
gangrenous lesion on opposite foot. 





lem of composite grafting when only a short segment of 
vein is available. Piccone et al added additional autoge- 
nous venous branches to femorotibial grafts and claimed 
increased flow rates and improved limb salvage. Tricot? 
proposed sequential bypass grafting with an in situ tech- 
nique, citing as advantages absence of size disparity at the 
anastomotic sites, avoidance of difficulty with local seg- 
mental venous abnormalities, and maintenance of 
increased graft flow because of arteriovenous fistulas. 

Seemingly logical hemodynamic advantages of sequen- 
tial bypass grafting in the coronary circulation resulting in 
increased graft flow and improved long-term patency**** 
and encouraging results in two small initial patient 
groups" prompted us to continue the use of this tech- 
nique in carefully selected patients. Investigation in the 
laboratory, using a canine model of multiple segmental 
arterial occlusion, demonstrated an increase in flow from 
91 + 15.6 mL/min to 96 + 7.7 mL/min using a sequential 
anastomosis (P < .001). Graft flows were augmented in all 
instances and averaged 102% + 45%." 

We concur with those authors who believe that higher 
intraoperative flow rates augur favorably for graft paten- 
cy in femorotibial and femoropopliteal grafts. Edwards” 
measured intraoperative flow rates and found that in 
nearly all instances flow was increased with the addition of 
a sequential anastomosis. Stephen et al? performed intra- 
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Fig 6.—Graft patency computed by life-table method was 74% at 
one year, 68% at two years, and 62% at four years. 


operative flow measurements in 25 patients undergoing 
femorotibial grafts and found that the mean flow in patent 
grafts was 66 mL/min, and in grafts that became occluded, 
49 mL/min. Terry et al** studied 80 limbs and found the 
incidenee of graft occlusion to be 14% when flow exceeded 
100 mL/min and 54% when flow was less than this amount. 
Sonnenfeld and Cronestrand*® found that flow measure- 
ments were useful in identifying and correcting technical 
errors and that graft thrombosis correlated with low 
maximal flow rates. Dean et al found that grafts with 
basal flows of less than 70 mL/min became occluded. 
However, these authors also found that preoperative 
ankle-brachial indices of less than 0.20 were uniformly 
associated with graft failure. Our own experience, as well 
as that of Sumner and Strandness," leads us to disagree 
with this conclusion; one fourth of our patients had indices 
in this range and nearly all underwent successful graft- 
ing. 

Indication for operation appeared to correlate most 
closely with graft failure. Of four patients who required 
amputation within two months of operation, three had 
undergone surgery for nonhealing ischemic ulcerations 
and only one for rest pain. One additional patient operated 
on for ischemic ulcerations sustained a graft occlusion at 
four months but did not require amputation. Thus, four of 
14 patients (29%) with ischemic ulcers and one of eight 
patients (12%) with rest pain had graft failures. Other 
surgeons*^ have noted an augmented failure rate among 
patients operated on for ulceration as compared with rest 
pain. Clearly, ischemic ulceration represents the most 
severe grade of ischemia in this patient group, in which 
successful reconstruction must allow healing of an estab- 
lished area of tissue breakdown rather than merely provid- 
ing a small incremental improvement in perfusion to raise 
pressures above the rest-pain level. 
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A common denominator in many series of lower-extrem- 
ity arterial reconstructions is a high early failure rate, 
much of it in patients with tissue breakdown," '*^** fol- 
lowed by a lower attrition rate due to subsequent graft 
failure. This observation may represent a willingness on 
the part of many vascular surgeons to undertake difficult 
and tedious reconstructions in patients with advanced 
ischemia and tissue breakdown whose only other alterna- 
tive is immediate amputation. We have noted no lesser 
quality of long-term results in the diabeties in our series 
and think that diabetics with potentially reconstructable 
segmental lesions should be acceptable candidates for 
operation. Several other surgeons have noted no signifi- 
cant difference in operative results among their diabetic 
patients.*:92»5»* Similarly, we have not declined to consid- 


. er reconstruction in patients solely because of chronologic 


age and we have noted no correlation between graft failure 
and advanced age in this small patient group. At least one 
large series of femoropopliteal bypass grafts showed 
superior results in the more elderly patients.’ In our series, 
the one-year limb salvage rate of 83%, and a one-year graft 
patency of 74%, computed by the life-table methcd, are 
somewhat higher than most reported results in large series 
of femorotibial grafts.* ^ * 

Follow-up of the results of any new procedure shculd be 
particularly painstaking. We have observed two partial 
graft occlusions (Fig 5) in these sequential grafts, as have 
other surgeons,***' both without any change in symptoms. 
It is well appreciated that late graft occlusions may not 
lead to limb loss*'**; in our group, only one of three partial 
or complete graft occlusions occurring more than 60 days 
after operation resulted in amputation, that being per- 
formed 20 months after the occlusion was noted. Since 
patients with occlusion of a single graft limb may experi- 
ence no change in symptoms, it is important to be able to 
document graft patency by arteriography. The recent 
development in our institution of a semi-invasive method 
of arterial imaging, using IV injection of centrast 
medium,” has encouraged us to study these patients, even 
if they are symptomless, whereas we were reluctant to do 
so if arteriography and hospital admission were required. 
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Discussion 


W. STERLING Epwarps, MD, Albuquerque, NM: We developed 
the concept of multiple sequential distal anastomosis a few years 
ago hoping to augment flow through the main segment of the 
graft, and our limb salvage rate has improved since we initiated 
this approach. In addition to the technique just described of 
suturing the graft to an isolated popliteal segment and then to a 
tibial or peroneal branch further down, we have occasionally, when 
the popliteal was occluded, anastomosed the graft to both anterior 
and posterior tibial or peroneal arteries. On two occasions we 
attached the graft to all three distal vessels. 

A third use of this principle has been in the occasional patient 
with occluded external iliac and superficial femoral arteries but 
patent deep femoral and popliteal arteries. A sequential graft 
from the common iliac to the side of the profunda femoris and 
then to the popliteal provides enhanced flow over that provided if 
only one distal anastomosis were performed. 

At this time I firmly believe that one important factor in the 
success of distal bypass grafting is the use of autogenous vein, and 
we do not hesitate to use vein from the other leg or from the 
arm. 

JOHN KENNEDY, MD, London: The authors have demonstrated in 
the laboratory and in the clinical setting better long-term flow 
rates in their patients after revascularization of isolated popliteal 
segment. I wonder if they could tell us the other side of that. How 
frequent was the progression of the occlusive process in the 
isolated popliteal segment in the patients with failed grafts? 

There is a hydraulic analogy to this in the work early in this 
century of the English hydrodynamicist, Helle-Shaw, in which 
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silting up of rivers at the origin of a tributary caused the 
formation of a delta. Though flow in open channels is not precisely 
the same as flow in tubes, it would be interesting to know if this 
exists in their patients with failed grafts. 

DR JARRETT: It was Dr Edwards’ initial report of sequential 
bypass grafting several years ago that stimulated us to pursue this 
technique in our own patient population. The results in his series 
certainly speak for themselves. We have not used the saphenous 
vein for multiple distal bypasses in the way he described, and we 
have not placed the proximal anastomosis in the iliac vein and the 
side-to-side off the profunda femoris, but this certainly seems like 
a promising way to get out of a complex situation at times. 

I really cannot answer Dr Kennedy’s question about progres- 
sion in the isolated popliteal segment because we do not have the 
sequential arteriographic follow-up we would like. We are in the 
process of obtaining it now. Previously, we believed that it was not 
appropriate to recommend arteriograms in asymptomatic pa- 
tients. Now that we have a semi-invasive technique in which we 
can use an IV injection of contrast medium, we are including IV 
video angiography as part of our follow-up protocol and we hope to 
have some data before too long. 

I think the patients whose reconstructions were not successful 
were often those in whom we were not able to bypass all serious 
disease. Since most of the grafts failed over the near term, I don’t 
think that the issue was progression of disease in the isolated 
popliteal segment. Very often we had not appreciated the extent of 
the distal disease and had not been able to successfully introduce an 
adequate flow to the lower part of the leg and foot. 
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Successful Management of Prosthetie 
Graft Infection With Continuous 
Povidone-Iodine Irrigation 


Jack H. M. Kwaan, MD, John E. Connolly, MD 


* in ten consecutive patients, prosthetic graft infections were 
managed by a continuous povidone-iodine irrigation technique 
supplemented by intravenous administration of an appropriate 
antibiotic. A colostomy bag apparatus was used to ensure 
constant soaking and immersion of the infected wound. Wound 
healing occurred in all patients either by secondary intention, 
direct suturing, or rotation graft technique, and all grafts except 
one have remained patent and functional over a follow-up period 
of one to four years. The effectiveness of this management 
modality permits control of infection without the necessity of 
prosthetic graft removal and eliminates the need for other 
intricate bypass operations in these patients with sepsis who are 
often critically ill. 

(Arch Surg 1981;116:716-720) 


f all of the early and late problems seen in vascular 
surgery, prosthetie graft infection is certainly the 
most feared, frequently catastrophic, and often insur- 
mountable complication. An infected graft can lead to loss 
of life or limb, and this is often more profound than the 
primary disease for which the vascular surgery was under- 
taken. The critical issue, despite advances in antibiotic 
therapy, appears to be the inability to control infection in 
the presence of prosthetic material. The purpose of this 
communication is to report our experience with the 
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extremely effective bactericidal properties of povidone- 
iodine on infected but functional arterial prostheses. 


PATIENTS AND METHODS 


Ten consecutive patients with infected but functional prosthetic 
arterial grafts were treated by a regimen of povidone-iodine with 
preservation of the prosthetic arterial conduit. All ten patients 
were men aged 52 to 64 years (mean, 58 years). Five of these 
patients had aortobifemoral grafts. Three patients had axillofem- 
oral grafts, and two patients had femorofemoral grafts. All of the 
infections were in the groin, except in one patient with an 
axillofemoral bypass, whose infection was in the pectoral region. 
Knitted or woven Dacron prostheses had been used for the arterial 
conduits in each instance. Vascular infection had been noted two 
weeks to 23 months following the original vascular procedure. 
Seven patients had an abscess over the prosthetic graft (Fig 1), 
while the remaining three patients had an exposed arterial 
prosthesis on admission (Fig 2). All of the patients were febrile, 
with temperatures between 38 and 40 °C (mean, 38.4 °C). The 
WBC counts varied from 15,000 to 21,000/cu mm, with an average 
of 16,500/cu mm. Wound cultures yielded Staphylococcus aureus in 
six patients and Pseudomonas aeruginosa in the remaining four 
patients. Blood cultures were sterile in all of the patients through- 
out their hospitalization. 

Initial management included debridement or an incision and 
drainage procedure performed in the operating room. Wound 
cultures were repeated daily. All of the patients were placed in the 
isolation section of an intensive care unit. This is mandatory 
because the constant vigilance of a nurse is necessary in the event 
of acute hemorrhage. Likewise, matched whole blood was always 
available. The patients immediately started to receive therapeutic 
doses of intravenous (IV) broad-spectrum antibiotics, which were 
adjusted according to the culture sensitivity as soon as it became 
available. The six patients with S aureus infections received 
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ig 1.—Aortobifemoral graft infection occurring as groin 
DSCeSS. 





Fig 2.—Infectec exposed groin limb of aortobifemoral arterial 
prosthesis. 


cephalothin sodium, ampicillin sodium, and gentamicin sulfate. 
The four patients with P aeruginosa infections received cephalo- 
thin and gentamicin. 

Local wound treatment consisted of continuous irrigation with 
povidone-iodine solution (1:2 concentration). To constantly bathe 
the infected wound, a colostomy bag attached to the skin by stoma 
adhesive was devised (Fig 3). Through this bag, povidone-iodine 
solution (Betadine) was constantly and slowly dripped on the 
infected tissue. Seven to ten days after commencement of therapy, 
wound cultures uniformly became negative. Spontaneous healing 
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Fig 3.—Colostomy bag apparatus used for continuous povidone- 
iodine irrigation. 


Fig 4.—Secondary closure of infected groin wound following 
irrigation treatment. 


by secondary intention occurred in four patients in two to three 
weeks. Four other patients required secondary wound closure (Fig 
4). The remaining two patients underwent rotation flap proce- 
dures to effect coverage of the exposed graft (Fig 5 and 6). 
Secondary closure or rotation flap procedures were carried out 
only after several weeks of irrigation. 
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Fig 5.—Appearance of infected groin wound after rotation flap 
closure, with irrigation catheters in place. 


Except for the graft of one patient with an axillofemoral 
bypass, all of the grafts have remained patent and functional 
during a follow-up of one to four years. 


COMMENT 


In spite of prophylactie measures (including wound 
management and prophylactic antibiotic therapy), infec- 
tion still occurs in some 2% to 6%' of patients undergoing 
vascular operations using prosthetic grafts. When infec- 
tion does occur, however, it is a serious complication that 
results in a high incidence of loss of limb or life. While 
infection may first be apparent anywhere along the course 
of a graft, it is most commonly seen in groin wounds. After 
wound infection has been diagnosed, a variety of modes of 
therapy have been used; these range from simple incision 
and drainage with antibiotic coverage to complete graft 
removal and the construction of extra-anatomical 
bypasses. The incision and drainage technique has almost 
uniformly failed to result in healing while at the same time 
permitting unacceptable risk of suture line disruption and 
hemorrhage. Therefore, most experienced vascular sur- 
geons faced with groin infection secondary to an aortofem- 
oral graft elect to remove the entire graft and use extra- 
anatomical bypasses through uninfected tissues to supply 
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Fig 6.—Same patient as in Fig 5, three years after graft infection 
and rotation flap coverage. 


peripheral arterial flow. 

While this latter approach has offered the best chance of 
eradicating infection and controlling hemorrhage, it 
obviously involves major, high-risk surgical procedures. 
Thus, if graft infection occurs in a poor-risk, debilitated 
patient, a dilemma is posed. Faced with a number of such 
patients, we were prompted to devise the povidone-iodine 
irrigation technique in an attempt to develop a conserva- 
tive method of treatment that might potentially solve our 
dilemma of not wanting to perform extensive remedial 
surgery in a poor-risk patient. 

Our interest in the use of an irrigating solution for graft 
infection was rekindled by the knowledge of the superior 
antimicrobial properties of povidone-iodine. Iodine has 
been recognized as a potent germicide since 1873, and 
tincture of iodine is a common household antiseptic. 
Because of its toxicity, chemical instability, and tissue 
sensitivity, the surgical application of iodine as a bacteri- 
cidal agent has been relatively limited. However, in combi- 
nation with povidone (polyvinylpyrrolidone), the toxic 
effect of iodine has been dramatically reduced and its 
germicidal properties enhanced. In the povidone-iodine 
complex, iodine is also rendered water soluble, chemically 
stable, and not irritating to tissues. Even patients allergic 
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to iodine do not react to povidone-iodine when patch 
tested.’ 

Povidone (polyvinylpyrrolidone) resembles plasma pro- 
tein in its water-»inding qualities and has been used as a 
plasma expander, especially during World War II when the 
Germans applied it extensively in the treatment of shock. 
It has been showr that povidone acts in a manner similar to 
plasma protein when combined with iodine.* Early clinical 
observations by Gilmore and Sanderson? demonstrated the 
effectiveness of the combination of povidone-iodine in 
signifieantly reducing wound infections in treated patients 
compared with untreated, randomized, and matched con- 
trols. À comparison of intraoperative bowel preparations 
with povidone-iodine vs normal saline also demonstrated 
the reliability of the former preparation in producing "no 
growth" eultures in bowel segments so treated.' Scherr and 
Dodd; in an exhaustive in vitro bacteriological study 
involving 19 stra:ns of pathogenic aerobes, compared the 
effects of five antibioties with that of povidone-iodine. 
They showed that whereas none of the antibiotics were 
capable of achieving sterilization of all of the bacterial 
cultures, povidone-iodine achieved a 100% no-growth status 
with every microoe tested. Although of secondary impor- 
tance, the cost-effeetiveness of povidone-iodine as an 
irrigating solution has been estimated to be from one fifth 
to one fifteenth ess expensive than commonly used irri- 
gating mixtures. 

Even though :he results in our limited series of ten 
patients clearly demonstrated the success of povidone- 
iodine in control of graft sepsis with preservation of graft 
continuity, several aspects of this treatment modality 
deserve special mention. First, although all of our patients 
were febrile with leukocytosis on admission, repeated blood 
cultures were negative. Graft infection in this series of 
patients therefore could be considered to be in an early 
phase. Thus, graft sepsis with positive blood cultures was 
not found in our series, and we can only speculate whether 
patients with sep£icemia would have responded in the same 
fashion. 

Second, we have observed in the past that simple place- 
ment of irrigation and suction catheters in an infected 
wound is rarely effective because contact of povidone- 
iodine with tissues is inadequate. Connell and Rousselot: 
have noted that the duration of povidone-iodine activity is 
shortened by the presence of blood or serum and that 
wounds with necrotie tissues harboring bacteria require 
repeated application to allow the povidone-iodine to come 
in eontact with the infective foci. Thus, the importance of 
our continuous irrigation technique with the colostomy 
sump attachment must be stressed because the success or 
failure of this teehnique depends on the constant soaking 
and bathing of the entire wound with povidone-iodine. 

From this clinical series, we conclude that povidone- 
iodine can be suecessfully used as a bactericidal agent for 
the control ef early prosthetic graft infection. The advan- 
tages of preserving vascular continuity and avoiding the 
major procedures of extensive graft removal and extra- 
anatomical bypass in a patient with sepsis who is often 
critically ill by a simple, continuous bactericidal bathing 
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technique is obvious. This technique shows promise not 
only in the conservative local treatment of prosthet ¢ graft 
infection but also for other infected prostheses such as 
pacemaker power sources. 


Nonproprietary Names and Trademarks of Drugs 


Ampicillin sodium—A mcill-S, Omnipen-N, Penbritin-S for Injec- 
tion, Polycillin-N for Injection, Principen/N. 

Cephalothin sodium —Kejlin. 

Gentamicin sulfate—Garamycin, Genoptic. 

Povidone-iodine—Betadine, Isodine, Polydine, PV P-Iodine, Ultra- 
dine. 
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Discussion 


Louis L. SmitH, MD, Loma Linda, Calif: When I first read the 
abstract of Drs Kwaan and Connolly, I thought their idea was 
more novelty than substance. However, having had the privilege 
of reviewing the report and hearing their presentation. I must 
reverse my original opinion. I believe that their findings represent 
a significant contribution in the management of very early and 
focal prosthetic graft infections. I think it should be emphasized 
that none of these patients had invasive blood stream infection or 
a history of hemorrhage or bleeding during their treatment. 

I have one additional group of individuals that might benefit 
from this type of therapy. I recently treated a man whe had an 
aortobifemoral bypass and in whom an acute perforation of a 
sigmoid diverticulum developed directly over the left limb of his 
bypass graft. He was initially treated by a diverting eclostomy 
and drainage of his left lower quadrant. However, he had persis- 
tent changes in his sigmoid colon that required resection. 

At operation, the left limb of the bypass graft was rendered 
bare because of its close proximity to the diseased segment of his 
sigmoid colon. We drained his left lower quadrant, placed an 
irrigating catheter in the vicinity of the graft, and closed his 
abdomen with a great deal of concern. We immediately started 
postoperative irrigation of his wound with povidone-iodine solu- 
tion and were pleased to find that his incision healed per primam. 
He has had no problem with this segment of his graft, so 
apparently this treatment can be used in the protection cf grafts 
that are exposed for other reasons during subsequen* opera- 
tions. 

| have several questions that I would like to ask Dr Kwaan. 
First, do you routinely place drains in the secondarily closed 
wounds? I noticed that you did in the rotation flap. If so, how long 
do you ordinarily continue the postreconstruction irrigations? 
What criteria do you use to determine the timing for the second- 
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ary closure procedure? Do you use long-term oral antibiotic 
therapy following hospital discharge for patients who have 
received this type of treatment? And finally, do you have ultra- 
sonic evidence that there is not a continuing smoldering infection 
in the vicinity of the prosthetic graft? 

I hope that Drs Kwaan and Connolly will give us a follow-up 
report on this important group of patients because if their 
long-term follow-up continues to be as good as this preliminary 
report would indicate, they have certainly provided us with an 
important tool in the management of focal graft infections. 

W. STERLING EDWARDS, MD, Albuquerque, NM: Dr Kwaan and 
Dr Connolly have brought up an important problem, and I 
congratulate them for continuing to seek some other solution than 
taking out the graft, which sometimes results in the loss of a limb 
and the loss of the patient's life. We need simpler ways to manage 
superficial graft infections. 

We have approached this problem in a slightly different way. 
When a superficial graft becomes infected, we have found that a 
very satisfactory treatment has been to expose the graft, mechan- 
ically clean it of all debris and any dead tissue, irrigate copiously 
with povidone-iodine for a few minutes, and then cover the graft 
with well-vascularized muscle and close the wound. 

A number of years ago, Bill Fry suggested that the sartorius 
muscle might be used for this purpose in the groin, and we have 
found this technique to be satisfactory. We have had one patient in 
whom the junction of the axillobifemoral graft in the lower 
abdomen became exposed; with the help of our plastie surgeons, 
we used a musculocutaneous flap of abdominal muscle to cover this 
graft after carefully cleaning off the debris and dead tissue and 
irrigating it for a few minutes with povidone-iodine. 

We have begun using a sartorius muscle flap prophylactically in 
groin incisions where there is very little subeutaneous covering for 
the graft or where second operations are necessary. Since a second 
operation over a groin graft is a well-known cause of postoperative 
infection, we think this gives additional security to the closure in 
those situations. We have also used the sartorius muscle in the 
midcalf to cover an exposed prosthetic graft in that area. 
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I would like to ask one question of the authors. Do you think 
there will someday be a place for this irrigation treatment in an 
infected abdominal portion of an aortic graft? 

Dr CONNOLLY: Dr Smith, we agree that with our present 
experience with this technique, we should limit it to patients who 
do not have septicemia or patients who have not bled. Yes, we do 
place drains in the secondarily closed wounds, and we usually 
irrigate for a week or ten days until we have evidence that good 
healing is occurring. In reply to the question about timing of 
secondary closure, we like to have negative wound cultures over a 
period of several weeks before we proceed with secondary closure. 
We do not have any ultrasonic studies postoperatively. It is 
certainly possible that infection may still be lurking in these 
externally healed wounds. Our follow-up, as you know, was one to 
four years. 

Dr Edwards, I think that your approach is very interesting and 
is in many ways similar to our rotation flaps. The one difference 
that we might make, if I understand your procedure correctly, is 
that we would probably delay that rotation until we had sterile 
cultures. As far as using this technique for a graft in the abdomen, 
we are not prepared to recommend that at this time. I have used 
povidone-iodine irrigation on the stump of an abdominal aorta 
after having taken a graft out for aortoenteric fistula, using two 
sump drains down to the closed aorta. As you know, one of the 
major problems with the successful management of an aortoenter- 
ic fistula is obtaining stump healing of the closed infrarenal aorta. 
Although we do not have much experience with povidone-iodine 
irrigation in aortoenteric fistula, I think it might be helpful in this 
condition. 

In summary, I would like to emphasize that the ten patients who 
were selected for this trial were those we considered poor risks for 
total graft removal and extra-anatomical bypass, which has been 
the preferred technique. As Dr Edwards pointed out, this is not 
always a minor operation, and there can be complications and even 
death from it. So, we were anxious to find some method that would 
be more conservative and that might be used in this difficult 
problem. 
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formation. 65cm length vs. 25. Two, 
three, even four-to-one better chance of 
finding polyps . . . of turning up cancers. 
The case for using the ACMI T-91S 
Sigmoidoscope, rather than the others, 





has been made and documented. Thin- 
ness; patient-comfort; durability; proven 
optics; angled eyepiece; one-handed, 
twin-rachet control; and (if ever re- 
quired) fast, efficient service. These are 
but a few of the reasons Surgeons con- 
tinue to select the scopes made by the 
company who introduced fiberoptic 
scopes. 

The case for the Surgeon performing 
his own examination, in his own office, 
with his own instrument ... may need 
restatement. The sigmoidoscopy proce- 


dure is simple, needs little preparation 
and takes about five minutes. 

CME accredited seminars, conducted 
by qualified MD instructors, are regularly 
scheduled at various locations through- 
out the country. 

It makes good sense, diagnostically 
and economically. 

If its your patient . .. shouldn't it be 
your examination? 
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Popliteal Arterial Aneurysms 


Their Natural History and Management 


D. Emerick Szilagyi, MD; Richard L. Schwartz, MD; Daniel J. Reddy, MD 


© Eighty-seven popliteal aneurysms in 62 patients, of which 50 
were treated surgically, were reviewed and their clinical charac- 
teristics summarized. The need for alertness in the clinical 
detection of these lesions was stressed. Because complications, 
namely thrombosis and embolization, were frequent (2396 in the 
total group, 36% in the surgical group), we recommend surgical 
treatment not only in all symptomatic but also in asymptomatic 
aneurysms larger than 2 cm in diameter; nonsurgically treated 
cases must be followed up carefully. With this aggressive 
approach, no lives and only two limbs were lost (one in a case of 
irreversible gangrene of the foot). Of the two surgical techniques 
described, the bypass procedure with autogenous vein graft is, 
because of its simplicity, given preference over resection with 
graft. 

(Arch Surg 1981;116:724-728) 


n our experience, popliteal aneurysms constitute the 
third-ranking aneurysmal lesion with respect to fre- 
quency of occurrence and are second only to abdominal 
aortic aneurysms from the point of view of potential 
serious complications. Although several reports have 
recorded similar observations,'~ the clinical importance of 
these lesions is not as widely recognized as it deserves to 
be, and the preferred form of their surgical management is 
still in some dispute. It would appear that a survey of our 
experience with this disease during the past 16 years would 
be instructive. 


PATIENTS AND METHODS 


A review of our registry of peripheral arterial disease disclosed 
62 patients with 87 popliteal aneurysms from 1964 to 1979. This 
represents one admission for popliteal aneurysm per 5,000 general 
patient admissions per year. One popliteal aneurysm was observed 
for every 15 abdominal aortic aneurysms. 

The follow-up of all these patients was carried out by yearly 
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clinical visits. Postoperative patency was determined in every 
instance by at least one angiographic study made at the time of 
discharge. The subsequent status of patency was checked by 
clinical findings, indirect flow measurements, and in over 70% of 
the cases by angiography. The clinical follow-up was complete 
either to the time of death of the patient or to the date of the 
closure of the study period (Dec 31, 1979). Among the surgically 
treated cases, the follow-up period ranged from six months to 16 
years. Twenty percent of these cases were followed up for ten 
years or more, 52% for five years or more, and the mean period of 
follow-up was 5.8 years. The mean follow-up among the medical 
cases was 3.8 years, the range, one month to 13 years. 


RESULTS 


All but one of the aneurysms observed were atheroscle- 
rotic in origin. One case of aneurysm due to medial 
degeneration of the popliteal artery was noted. 


Clinical Manifestations 


In almost half of the cases (42.5%) the popliteal aneu- 
rysms were asymptomatic (Table 1) When symptoms 
occurred they often imitated those of femoropopliteal 
occlusive disease; indeed, some impairment of blood flow 
was a fairly constant component of the clinical picture. 
Intermittent claudication was the most common symptom 
(3576). Severe ischemic manifestations with rest pain or 
gangrene occurred in 22% of the cases. Ischemic change 
with pregangrene or gangrene was usually due to sudden 
thrombosis and less commonly to distal embolization. If 
thrombosis took place gradually, the ischemic changes 
often were mild or moderate and the limb usually remained 
fully viable. 

The physical findings of the presence of the aneurysms 
were often missed. Unless the popliteal arteries were 
carefully palpated and the widening of the pulse was noted, 
the diagnosis was not considered on a routine physical 
examination. For a positive diagnosis angiographic exami- 
nation was necessary, but the appearance of the aneurysm 
in an angiogram needed to be carefully scrutinized since 
the lumen of the aneurysmal sac often was partially filled 
with clot. The angulation of the popliteal artery and the 
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Table 1.—Clinical Symptomatology 


Nonoperative Operative 
Cases Cases 

(n = 37) (n = 50) 
Asymptomatic 28 9 
Intermittent claudication 7 23 
Rest pain 0 8 
Gangrene a 10 
Embolism (os 3 
Thrombosis fis 7 


*Nonreconstructible. 


Table 3.—Associated Peripheral Aneurysms 
No 


Abdominal aortic 25 
Femoral 


Ipsilateral 
Contralateral 


Popliteal (contralateral) 


Abdominal aortic and femoral plus popliteal 
(contralateral) 








Fig 1.—Sketch of resection and grafting of popliteal aneurysm. 


smooth wall within the dilated lumen suggested the pres- 
ence of an aneurysm. The definitive presence of an aneu- 
rysmal change could have been ascertained by sonography, 
which was also the most accurate method of determining 
the size of the aneurysm. The size of the aneurysm showed 
wide variation, but 44.8% of the lesions were less than 3 cm 
in diameter (Table 2). In 12.6% of the instances, the 
diameter of the aneurysm was 5 em or greater. In aneu- 
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ü 
i Table 2.—Size of Aneurysm 


Operative Cases 


Nonoperative Cases* 





*Subsequent increase in size: no, 30; yes, two; no information, five. 


Table 4.—Types of Operative Treatment 





Dacron 
Prosthesis 


Autogenous 
Vein Graft 


8 3 11 
0 20 50 


Total 


Bypass and ligation 
Total 3 





Fig 2.—Sketch of bypass procedure for popliteal 
aneurysm. 


rysms larger than 5 em in size, symptoms due to venous or 
nerve compression may appear in addition to the ischemic 
manifestations. 

Popliteal aneurysms are frequently associated with 
aneurysms in other topographic locations (Table 3). In our 
series, only 25% of the aneurysms were solitary and 7596 
occurred in association with other aneurysmal lesions or 
were bilateral. The presence of an abdominal aortic or à 
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VASTUS MEDIALS m 


PES ANSERINUS 


POPLITEAL a & v 


CUT EDGE 
OF SOLEUS m 


SARTORIUS m 
GASTROCNEMIUS m 


TIBIAL n 


Table 5.—Cumulative Late Results of Operative Cases: 
Patency (N — 50) 


Cumulative 
Cases No. Patency, 
at Risk Patent % 


Postoperative 
Period of 
Observation, yr 


femoral arterial aneurysm should always be a warning for 
careful examination of the popliteal spaces. 


Surgical Treatment and Results 


As shown in Table 1, the incidence of complications of 
popliteal aneurysms is high and, moreover, these complica- 
tions are unpredictable. Because of our early awareness of 
this clinical circumstance, we have long adopted a policy of 
aggressive approach to these lesions. Patients with aneu- 
rysms 2 cm or larger in diameter were regarded as 
primarily surgical candidates regardless of symptoms 
unless medical contraindications were present. Evidence of 
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UPERFICIAL FEMORAL a 








Fig 3.—Surgical anatomy of approach to 
bypass procedure for popliteal aneurysm; 
a indicates artery; v, vein; n, nerve; m, 
muscle. 


BYPASS & LIG 


BYPASS 





Fig 4.—Early results of surgical treat- 
ment of popliteal aneurysm (n — 50). V 
indicates vein, D, Dacron; R & G, resec- 
tion and grafting; Lig, ligation. Closed 
areas indicate occlusion. Numerators 
represent number of open grafts; 
denominators, total number of grafts. 


ADDUCTOR MAGNUS m 


claudication, rest pain, or gangrene were considered to be 
surgical indications regardless of the size, as were emboli- 
zation, expansion, acute thrombosis, or rupture. 

In the 37 nonsurgical cases reviewed, the most common 
cause for conservative management was the smallness of 
the size of the aneurysm (in 26 cases or 70%); in seven cases 
(19%) the risk factors were prohibitive; and in four cases 
(11%) the patients refused surgical treatment. As already 
shown, in 28 cases of the nonsurgical group, the lesions 
were asymptomatic, and seven patients had only intermit- 
tent claudication. In two cases, reconstruction was not 
technically possible. When the aneurysm was not treated 
by surgical means, the follow-up included, whenever possi- 
ble, sonography in addition to careful physical examination 
once every six months. If increase in size was detected, 
angiographic check was obtained. 

The types of surgical treatment are listed in Table 4. 
Two basic surgical techniques were used: resection and 
grafting and bypass grafting. Resection and grafting is 
the older method (Fig 1). This procedure requires extensive 
exposure and dissection of the popliteal space. With the 
patient in a prone or semiprone position, a Z incision is 
made over the popliteal space, extending proximally for 
variable distances along the course of the distal femoral 
artery. All structures of the popliteal space are identified 
and carefully isolated. The sac is freed and most or all of it 
removed. The excised arterial segment is then replaced 
with an arterial substitute (preferably by an autogenous 
vein implant). 

The other technique used was the insertion of an arterial 
bypass (Fig 2 and 3). With the patient supine, the incision 
is similar to that used for the insertion of a femoral bypass 
for occlusive disease, but the femoral dissection in the 
distal thigh is more extensive. The contents of the popliteal 
space are dissected free only to the extent necessary to 
identify the junction of the aneurysmal segment with the 
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12 3 4|5.6 T 8 9. 10 11 12.13 14 ' 15.16 


YEARS OF OBSERVATION 


»ss diseased segment of the femoral and popliteal arteries. 
'he proximal dissection is carried high enough to reach a 
egment of the femoral artery suitable for an end-to-side 
nastomosis. The distal bifureation of the popliteal artery 
3 identified and a segment of the popliteal artery suitable 
or anastomosis located. An appropriate tunnel is made for 
| bypass from the proximal to the distal exposed arterial 
egment. Once the bypass is found to be functioning 
operly, ligatures are placed as close to the anatomic 
jnundary of the aneurysm as possible. 

As the figures stand, there was no significant difference 
jetween the immediate results of the bypass and resection 
echnique (Fig 4); however, the numbers are small, and the 
rariation in the graft material makes statistical compari- 
on even more difficult. Nevertheless, the impression 
seems clear and in keeping with other experiences that the 
yperations with Dacron grafts were less successful. The use 
Y this prosthesis in this anatomic situation has, in fact, 
een discontinued. Two limbs were lost in the first 30 days 
X the postoperative period, one because of irreversible 
yreoperative ischemic disease and one from thrombosis of 
1 Dacron graft. 

The late results with all the operative cases are given in a 
simplified form in Table 5. The life-table method was used, 
jut the presentation does not include some of the figures 
1eeded in the intermediate steps of calculation, such as the 
iumber of patients whose operations failed and the 
yatients who died or had earlier completed their observa- 
jon period for each time category. The important informa- 
jon, the percentage of patency, is in the fourth column, the 
mulative rate of which is also displayed in Fig 5. The 
argest drop of patency occurs during the second year of 
;)bservation. At this time, the loss is 20%, after which the 
rate of loss of patency is about 8% per year. This is similar 
to the deterioration seen in cases with advanced infrapop- 
liteal occlusive disease corrected by long femorotibial or 
femoroperoneal vein bypasses. There were no late amputa- 
tions and no deaths attributable to the surgical correc- 
tion. 

Table 6 lists the late results of the nonsurgical cases. It is 
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Fig 5.—Late cumulative results of surgical treatment of popl'teal 
aneurysm. 


Table 6.—Cumulative Late Results of 


Nonoperative Cases: Clinical Condition 





Postoperative 
Period of Cases No. 
Observation, yr at Risk Well (96) Deaths 


0-1 37 33 (89.2) 6 
2-3 18 17 (45.9) 1 
5-6 8 8 (21.6) 0 
7-8 3 3 (8.1) 0 
8+ 4 4 (10.8) 1 


important to stress that the method of evaluation of the 
late results in these cases was different from that used in 
the surgical cases. In the surgical cases the criterion of 
success was patency, which is virtually synonymous with 
good function and has the important attribute o? being 
able to be determined by objective means. Since our 
nonsurgical cases were not followed up by objective meth- 
ods (in particular they did not have angiographic check of 
their progress), the terms of assessment were such attrib- 
utes as walking ability, rest pain, or loss of limb; these, for 
the sake of easier analysis, were combined in the term 
clinical well-being and were expressed as satisfactory or 
unsatisfactory clinical results. 


COMMENT 


This rather simple clinical entity has given rise to few 
controversies regarding its management. Two valid ques- 
tions can, however, be raised, that of the indications for 
surgical management and that of the choice of surgical 
technique once the decision in favor of operative treatment 
has been made. 

With respect to the preference between surgical and 
conservative management, the first important considera- 
tion is that a judgment cannot be based on a statistical 
comparison of the late results as observed in this series. As 
already mentioned, one of the important parameters in the 
process of comparison, the standard of evaluation of the 
late results, was dissimilar in the two groups. Moreover, 
the composition of the patient populations was far from 
random. A significant number of cases were relegated to 
medical management because of risk factors that appeared 
excessive in proportion to the degree of symptoms. Anoth- 
er factor militating against randomness was the fact that 
several patients observed conservatively for a time were 
eventually shifted into the surgical column because of the 
appearance of complications. This is a phenomenon that 
usually persists during the continued observation on any 
such conservatively managed group. 

Thus the rationale of the conclusion that, unless specific 
contraindications exist, the preferred treatment is surgical 
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is a clinical rather than a statistical one. When the clinical 
manifestations consist of rest ischemia, pregangrene, or 
gangrene, the reason for surgical management is obvious. 
Clinical common sense dictates, however, that though 
nonincapacitating, nonprogressive, intermittent calf clau- 
dication in general does not warrant reconstructive treat- 
ment, in the presence of a popliteal aneurysm these 
symptoms assume a much more ominous significance as 
their prognosis is complicated by the potential of serious 
and unpredictable changes in the clinical course specific to 
the aneurysm regardless of the relative triviality of the 
existing symptoms. 

It is the threat of unforeseeable grave complications that 
indisputably supports the concept of surgical approach in 
asymptomatic lesions as well. Both embolization and sud- 
den thrombosis almost always put the limb in jeopardy and 
at times create uncorrectable anatomic lesions. On the 
other side of the ledger, surgical treatment, in most 
reported experience, is free of mortality and is burdened 
with a minimal evidence of loss of limb. The only serious 
question regarding the value of surgical treatment con- 
cerns the size of the aneurysm at which intervention is 
justified. Obviously this is a matter of arbitrary decision, 
and the limit of dimension we chose, a diameter of 2 em, is 
_ open to discussion and possible modification. However, one 
must remember that size itself is the primary determinant 
of only one, rather rare complication of a popliteal aneu- 
rysm, namely rupture. The probability of sudden thrombo- 
sis and embolization, the two important noxious events in 
the natural history of this disease, is probably not impor- 
tantly dependent on aneurysmal size. 

The other difference of opinion that may arise concerns 
the type of surgical technique. Unless special circum- 
stances exist, no doubt remains that the simplicity of the 


ligation and bypass procedure represents strong argument 
in its favor. It must be emphasized, however, that the 
ligation of the aneurysm must be carefully carried out and 
no potential collateral arterial branches must be left 
between the aneurysm and the ligature if a recurrence of 
the aneurysm is to be prevented. There are also special 
situations in which a resection and replacement of the 
aneurysm may either be obligatory or offer some special 
advantage. The need for decompression or removal of the 
sac is present when the aneurysm has reached a size 
sufficient to compress the contents of the popliteal space. 
In this circumstance, the aneurysm must be at least 
unroofed and its contents removed. For best healing of the 
graft in this situation, removal of all or most of the wall of 
the aneurysmal sac seems to be advantageous. In either the 
bypass or the graft-replacement technique, the only suita- 
ble arterial substitute is undoubtedly the autogenous mate- 
rial (virtually always the greater saphenous vein). In this 
anatomic location, plastic prostheses are particularly unde- 
sirable. When, therefore, the length of the available autog- 
enous tissue, which is usually an autogenous saphenous 
vein, is limited, the procedure of reconstruction can be 
accomplished more readily if the sac is removed and 
end-to-end anastomosis is used. 
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Discussion 


WILLIAM Fry, MD, Dallas: I certainly agree that this is a 
relatively rare entity, but one that we have been particularly 
impressed with in its association with other aneurysms throughout 
the body. We have found in our experience that 47% of all popliteal 
aneurysms are bilateral and that there is a high incidence of 
aneurysmal involvement of the abdominal aorta as well. 

We have come to use sonography in the diagnosis of this entity 
and use arteriography as a substantiating study. Arteriography 
sometimes is misleading. In our experience, some of these lesions 
are not calcified and are so filled with laminated clot that one 
might have the impression that it is a relatively normal or only an 
atherosclerotic popliteal artery. 

We have one indication for operation in small aneurysms, and 
that is the occasional patient who on arteriography or sonography 
is shown to have some laminated clot within the lumen of the 
aneurysm. We believe this is indicative of the possibility of distal 
embolization. Unlike the authors, we have been impressed with the 
distal embolization as causing more difficulty than thrombosis. 

We prefer to do the bypass procedure through the medial 
approach of the knee as the authors have described, believing that 
the posterior approach entails too much dissection and too much 
opportunity for postoperative morbidity, particularly edema of the 
leg. I personally prefer to use the distal end-to-end anastomosis 
rather than end-to-side anastomosis. 
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As the authors followed up their patients and saw a number of 
their grafts occlude, what were the ischemic rate and ultimate 
amputation rate in that group of patients? 

DR SziLAGYr: Figures of the early results of our operations are 
not shown. Briefly, the patency rate was 94%, there were no 
operative deaths, and during the first 30 postoperative days two 
amputations had to be performed. One amputation was made 
necessary by the thrombosis of a Dacron graft on the llth 
postoperative day, and in another case, in spite of a patent graft, 
the very extensive gangrenous changes that were irreversible 
made an amputation inevitable. 

There were no amputations necessary in the patients whose 
grafts occluded. This was undoubtedly the result of the collateral 
adjustment during the slowly progressive obliterative process in 
the arteries. One must remember that the serious consequences of 
popliteal arterial aneurysms do not come from slow occlusion but 
from sudden thrombosis or from embolization. The only other 
catastrophie complication, rupture, is extremely rare. 

Arteriograms must be scrutinized with great care since the 
major portion of the lumen of the aneurysmal sac may be filled 
with clot, which on superficial inspection obscures the presence of 
aneurysmal dilation. In case of doubt, sonography resolves the 
issue. 
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Correspondence and Brief Communications 


Femoral Incision for 
Arterial Bypass 


To the Editor.-1 read with great 
interest the letter by David Pecora, 
MD, on an improved femoral incision 
for arterial bypass (ARCHIVES 
1981;115:1242). 

I entirely agree that this is an area 
where special precautions are neces- 
sary to prevent wound infections 
after the performance of arterial sur- 
gery. However, I would not feel happy 
using Dr Pecora's proposed incision, 
as this would make access to the long 
saphenous vein impossible without 
elevating an extensive medial flap. I 
have, therefore, continued to use a 
vertical incision directly over the 
femoral artery through which both the 
artery and the long saphenous vein 
can be reached satisfactorily. 

ADOLF SINGER, MD 
Elmhurst, NY 


Needle-Catheter Jejunostomy 
To the Editor.—Two aspects of the 


recent report by Delany on an 
improved technique for  needle- 
catheter jejunostomy (ARCHIVES 


1980;115:1235-1237) warrant comment: 
(1) a critical step in performing a safe 
needle-eatheter jejunostomy is not 
deseribed or illustrated, and (2) the 
necessity for a jejunostomy catheter 
larger than 16-gauge is questionable. 

Although Delany's original report 
of the needle-catheter jejunostomy 
did not include attaching the jejunos- 
tomy site to the abdominal wall, in 
1977 he enhanced the safety of the 
procedure by including this critical 
step. He added this step after observ- 
ing three instances of intraperitoneal 
administration of solution infused 
through a dislodged jejunal catheter 
when the bowel was not sutured to the 
parietal peritoneum.” The experience 
of myself and my colleagues’ parallels 
that of Delany. Using the original 
technique, we encountered two epi- 
sodes of intraperitoneal infusion of 
defined formula diet after the un- 
eventful placement and use of cathe- 
ters in 35 patients. We, like Delany, 
modified our technique to include 
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attachment of the jejunostomy site to 
the abdominal wall and noted no 
further instances of intraperitoneal 
infusion of defined formula diet in 199 
consecutive patients.’ We therefore 
consider this step essential in the safe 
performance of needle-catheter jeju- 
nostomy and worthy of description 
and illustration in his new technique. 

We also question the need for a tube 
larger than 16-gauge catheter. We 
found the 16-gauge catheter entirely 
compatible with a variety of conve- 
nient complete, premixed, polymeric 


defined formula diets. Because the 
cost of some of the polymerie diets 
approximates that of food delivered 
on the hospital tray ($1/1,000 ca ories), 
there is no longer a cost advantage 
associated with the use of blencerized 
foods that require a larger catheter. 
CAREY P. PAGE, MD 
San Antonio, Tex 
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Angled Low Anterior 
Resection Scissors 


Low anterior resection is routinely 
used in the management of diseases 
of the colon and rectum. Its main 
advantage is the preservation of 
sphineteric function without com- 
promise of therapeutic objectives and 
prospective eure. 





Long-handled straight scalpel (left), an- 
gled scalpel (center), and low anterior 
resection angled scissors (right). 


Unfavorable anatomy, cumbersome 
right-angled intestinal clamps, and 
transection of the distal bowel can 
make this procedure difficult and 
challenging. The Sweet esophageal 
scissors and the straight and angled 
scalpels have drawbacks: they do not 
provide clean, smooth edges fcr anas- 
tomosis, are difficult to position, and 
deny the surgeon full control cver the 
cutting surface. 

The Surgical Developmenta Oncol- 
ogy Service at Roswell Park Memorial 
Institute, Buffalo, NY, in conjunction 
with Narco-Pilling, developec a low 
anterior resection scissors, 28.5 cm 
long, with a 60° included angle (the 
most acute that is compatible with 
adequate shearing) and a 5.5-cm cut- 
ting surface. This instrument has 
been used in 38 consecutive eases of 
low and very low anterior resection 
and in ten patients who underwent 
abdominal hysterectomies. It was 
markedly superior to other instru- 
ments, obviating the need fer trim- 
ming prior to anastomosis. The vagi- 
nal transections were easily and 
quickly accomplished, with complete 
control and an increased sense of safe- 
ty. 

We believe this instrument mini- 
mizes risk of injury to adjacent organs 
and facilitates low anterior resection. 
It is available on request from Narco- 
Pilling. 

E. J. LEDESMA, MD 
M. TSENG, MD 

A. MITTELMAN, MD 
Buffalo 
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UNDER USED 


Our over-mechanized, 
sedentary life-style de- 
prives most people of the 
exercise they need to 
maintain skeletal muscles 
in optimal condition. 
Consequently, these mus- 
cles are often too weak 

or stiff to withstand the 
stress of unusual, or even 
ordinary, physical activity. ? 


UNDER PAR 


Insufficient exercise 
increases the natural loss 
of muscular fitness that 
Occurs as people grow 
older.? Abdominal and an- 
terior paraspinal muscles, 
particularly, need to be 
kept up to par since weak- 
ness in these areas is 
probably responsible for 
lumbosacral strain—the 
most common cause of 
low back pain." 














OFTEN THE 
CAUSE OF THE |. 
SPASM/PAIN/ / hi 
SPASM CYCLE l 


The outcome of strain on 
little-used, nonsupportive 
skeletal muscles is often 
painful spasm.* Pain, in 
turn, produces more spasm 
—which causes more pain. 
If the patient is to obtain 
relief, this cycle needs 
to be interrupted as 
soon as possible.* 
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OFTEN WHY PATIENTS 
NEED ADJUNCTIVE 
VALIUM (diazepam/Roche) 
-NOTATRICYCLIC | 
MUSCLE RELAXANT 


To break the spasm/pain/spasm cycle, the 
| usual measures—bed rest and moist heat 
7 | application—are often supplemented with 
| medication. Because of its long proven 

and potent skeletal muscle relaxant properties, 
the medication most often chosen is Valium. In 
addition, Valium offers advantages that a tricyclic 
muscle relaxant cannot claim: 1) A wide range of 
major indications (cerebral palsy, upper motor neuron 
disorders, athetosis, stiff-man syndrome) as well as 
spasm due to local pathology, such as herniated 
lumbosacral discs or acute muscle strain. 2) Valium is 
used in patients with heart conditions and hyper- 
thyroidism, and in patients being treated with 
anticholinergics or guanethidine-type antihyperten- 
sives. 3) Wider age range (unlike the tricyclic 
agent, adjunctive Valium can be used for skeletal mus- 
cle spasm in patients under 15. Not for use in chil- 
dren under 6 months). 4) No cardiotoxicity. 5) Dosage 
flexibility (three dosage strengths supplied as scored 
tablets). Since drowsiness, fatique and ataxia occasion- 
ally occur, patients should be cautioned against driv- 
ing or operating hazardous machinery. They should 
also be advised against simultaneous ingestion of 
alcoholic beverages during therapy with Valium. 


| E | à V 2-mg, 5-mg, 10-mg scored tablets 


diazepam/ Aoda 


most often paid for & 
adjunctive treatment & Ae 
of skeletal muscle spasm 






Before prescribing, please see following page for a 


summary of product information. 
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VALIUM kanoen Roche) (V 


Before prescribing, please consult complete 
product information, a summary of which 
follows: 
Indications: Management of anxiety disorders, or 
short-term relief of symptoms of anxiety; symptomatic 
relief of acute agitation, tremor, delirium tremens and 
hallucinosis due to acute alcohol withdrawal; adjunc- 
tively in skeletal muscle spasm due to reflex spasm 
to local pathology: spasticity caused by upper motor 
neuron disorders; athetosis; stiff-man syndrome; con- 
vulsive disorders (not for sole therapy). 
The effectiveness of Valium in long-term use, that is, 
more than 4 months. has not been assessed by 
systematic clinical studies. The physician should 
periodically reassess the usefulness of the drug for 
the individual patient. 
Contraindicated: Known hypersensitivity to the 
drug. Children under 6 months of age. Acute narrow 
angle glaucoma; may be used in patients with open 
angle glaucoma who are receiving appropriate 
therapy. 
Warnings: Not of value in psychotic patients 
Caution against hazardous occupations requiring 
complete mental alertness. When used adjunctively 
in convulsive disorders, possibility of increase in 
frequency and/or severity of grand mal seizures may 
require increased dosage of standard anticonvulsant 
medication; abrupt withdrawal may be associated 
with temporary increase in frequency and/or severity 
of seizures. Advise against simultaneous ingestion 
of alcohol and other CNS depressants. Withdrawal 
symptoms similar to those with barbiturates and 
alcohol have been observed with abrupt discontinua- 
tion, usually limited to extended use and excessive 
doses. Infrequently, milder withdrawal symptoms 
have been reported following abrupt discontinuation 
of benzodiazepines after continuous use, generally at 
higher therapeutic levels, for at least several months 
After extended therapy, gradually taper dosage 
Keep addiction-prone individuals under careful sur- 
veillance because of their predisposition to 
habituation and dependence. 
Usage in Pregnancy: Use of minor tran- 
quilizers during first trimester should 
almost always be avoided because of 
increased risk of congenital malforma- 
tions as suggested in several studies. 
Consider possibility of pregnancy when 
instituting therapy; advise patients to 
discuss therapy if they intend to or do 
become pregnant. 
Precautions: !! combined with other psychotropics 
or anticonvulsants, consider carefully pharmacology 
of agents employed; drugs such as phenothiazines, 
narcotics, barbiturates, MAO inhibitors and other 
antidepressants may potentiate its action. Usual 
precautions indicated in patients severely depressed, 
or with latent depression, or with suicidal tendencies. 
Observe usual precautions in impaired renal or 
hepatic function. Limit dosage to smallest effective 
amount in elderly and debilitated to preclude ataxia 
or oversedation 
Side Effects: Drowsiness, confusion, diplopia, 
hypotension, changes in libido, nausea, fatigue, 
depression, dysarthria, jaundice, skin rash, ataxia, 
constipation, headache, incontinence, changes in 
salivation, slurred speech, tremor, vertigo, urinary 
retention, blurred vision. Paradoxical reactions such 
as acute hyperexcited states, anxiety, hallucinations, 
increased muscle spasticity, insomnia, rage, sleep 
disturbances, stimulation have been reported; should 
these occur, discontinue drug. Isolated reports of 
neutropenia, jaundice; periodic blood counts and 
liver function tests advisable during long-term 
therapy. 
Dosage: Individualize for maximum beneficial effect 
Adults: Anxiety disorders, symptoms of anxiety, 2 to 
10 mg b.i.d. to q.i.d.; alcoholism, 10 mg t.i.d. or q.i.d 
in first 24 hours, then 5 mg t.i.d. or q.i.d. as needed; 
adjunctively in skeletal muscle spasm, 2 to 10 mg 
t.i.d. or q.i.d.; adjunctively in convulsive disorders, 
2 to 10 mg b.i.d. to q.i.d. Geriatric or debilitated 
patients: 2 to 2V» mg, 1 or 2 times daily initially, 
increasing as needed and tolerated. (See Precau- 
tions.) Children: 1 to 22 mg t.i.d. or q i.d. initially, 
increasing as needed and tolerated (not for use 
under 6 months). 
Supplied: Valium* (diazepam/Roche) Tablets, 
2 mg. 5 mg and 10 mg— bottles of 100 and 500; 
Tel-E- Dose* packages of 100, available in trays of 4 
reverse-numbered boxes of 25, and in boxes con- 
taining 10 strips of 10; Prescription Paks of 50. 
available in trays of 10. 


Roche Laboratories 
Division of Hoffmann-La Roche Inc 
& Nutley, New Jersey 07110 


Calendar of Events 


1981 


May 


Southwestern Surgical Congress, May 4-7, Del 
Monte Hyatt Hotel, Monterey, Calif. Contact 
the secretary-treasurer, J. A. Barney, MD, 708 
Physicians & Surgeons Bldg, Oklahoma City, 
OK 73103. 

American Society for Artificial Internal Organs, 
May 6-8, Disneyland, Anaheim, Calif. Contact 
the executive director, K. K. Burke, PO Box 
777, Boca Raton, FL 33432. 

American Association of Plastic Surgeons, May 
10-13, Williamsburg, Va. Contact the secreta- 
ry, J. E. Bennett, MD, Emerson 235, 1100 W 
Michigan, Indianapolis, IN 46223. 

The Society of Neurological Surgeons, May 
10-13, Chicago. Contact Dr W Kemp Clark, 
Secretary, Society of Neurological Surgeons, 
5323 Harry Hines Blvd, Dallas, TX 75235. 

American Urological Association, May 10-14, 
Sheraton Boston Hotel, Boston. Contact AUA 
Office of Education, PO Box 1129, Aspen, CO 
81611. 

American Association for Thoracic Surgery, 
May 11-13, Hilton Hotel, Washington, DC. 
Contact the executive secretary, W. T. Ma- 
loney, MD, 6 Beacon St, Suite 620, Boston, MA 
02108. 

American Laryngological, Rhinological and 
Otological Society, May 12-14, Vancouver, 
BC, Canada. Contact the executive secretary, 
W. Tible, MD, c/o A. R. Holm, 2954 Dorman 
Rd, Broomall, PA 19008. 

The Third Annual Postgraduate Course in Gen- 
eral Surgery, May 28-29, Yale University 
School of Medicine, Department of Surgery, 
New Haven, Conn. Contact Office of Continu- 
ing and Graduate Education, Box 3333, New 
Haven, CT 06517 (203-432-4582) 


June 


International Academy of Chest Physicians and 
Surgeons, Fourth European Congress on Dis- 


eases of the Chest, June 1-4, 1981, Thessalon- 
iki, Greece. For information, contact IV Euro- 
pean Congress on Diseases of the Chest, PO 
Box 1016, Thessaloniki, Greece. 

Fourth Annual Conference on Shock, sponsored 
by the Shock Society, June 4-6, San Marco 
Island, Fla. Contact Sherwood M. Reichard, 
PhD, Medical College of Georgia, Augusta, GA 
30912. 

North American Transplant Coordinators Or- 
ganization, annual conference, June 7-9, 
Ambassador West Hotel, Chicago. Contact 
Julie Hall, MT, Transplant Coordinator, UCSD 
Medical Center, University Hospital, H-745, 
225 Dickinson St, San Diego, CA 92103. 

American Society of Colon and Rectal Sur- 
geons, June 7-11, Broadmoor, Colorado 
Springs, Colo. Contact the administrative 
secretary, H. Gibson, 615 Griswold, Suite 516, 
Detroit, MI 48226. 

International Cardiovascular Society, North 
American Chapter, June 11-13, Hyatt Regency 
Hotel, Dallas. Contact the secretary, W. J. Fry, 
MD, UT Health Science Center, 5323 Harry 
Hines Blvd, Dallas, TX 75235. 

Society for Vascular Surgery, June 11-13, Hyatt 
Regency Hotel, Dallas. Contact the secretary, 
W. Moore, MD, Department of Surgery, UCLA 
Medical Center, Los Angeles, CA 90024. 

Association of Surgeons of South East Asia 
General Scientific Meeting, June 18-20, Hotel 
Sari Pacific, Jakarta, Indonesia. Contact Prof 
Raden Sjamsuhidajat, 6 Salemba Raya, PO 
Box 487, Jakarta, Indonesia. 


July 


First International Symposium on Minimal Inva- 
sive Cancer, July 1-4, Graz, Austria. Contact 
Interconvention, PO Box 105, A-1014, Vienna, 
Austria. 


September 


Multidisciplinary Seminar on Spina Bifida, Sept 
24-26, Children's Memorial Hospital, Chicago. 
Topics in orthopedics, neurosurgery, urology, 
and pediatrics. Contact David G. McLone, MD, 
Children's Memorial Hospital, 2300 Children's 
Plaza, Chicago, IL 60614. 





News and Announcements 


News and Announcements: The Edi- 
tor will be pleased to receive for publi- 
cation brief notices of meetings, semi- 
nars, or symposia which are of inter- 
est to the readers of the ARCHIVES. 
News items of appointments, promo- 
tions and developments in the field of 
surgery and related disciplines are 
invited. 


Bowel Cancer Exhibit.—Large Bowel 
Cancer: Biology and Control, a new 
exhibit and brochure prepared by the 
National Large Bowel Cancer Project, 
is ready for distribution through the 
American College of Surgeons. 
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Divided into three topic areas 
("Finding the Cause" "Current Man- 
agement," and "Toward the Solu- 
tion"), the three-panel exhibit and 36- 
page brochure are particularly suited 
for teaching seminars, national meet- 
ings, and workshops on cancer of the 
large bowel. 

The exhibit and brochures can be 
obtained separately or together. 
There is no fee for either, except for 
shipping charges. For further infor- 
mation, contact Irene J. Diament, 
Administrative Assistant, Cancer De- 
partment, American College of Sur- 
geons, Chicago, IL 60611 (312-664- 
4050). 


Calendar/News 
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Actions associated E: 
With spasm ~ 5 
Normally, presynaptic E: 
inhibition of impulses 
to motoneurons pre- 
vents the continuous 
contraction of skeletal 
muscles. When this 
regulatory mechanism 
is overloaded, how 
ever, it Cannot cope 
with the excessive 
number of impulses 
directed at the moto 
neurons and muscles E 
go into spasm. This Fe 
bombardment of im- 7 
pulses may come 
from the brain stem 
reticular formation or © 
the spinal cord——or 
both. Whichever the 
source of the im- 
pulses, adjunctive 
Valium (diazepam/ 
Roche} has demon 
strated its ability to 
relieve the spasm 
pain-spasm cycle 
Ihis has long been 
known. Now evi- 
dence ts emerging 
that Valium may Nave 
skeletal muscle relax- 
ant activity not only at 
the brain and spinal 
levels but possibly 
at a third site —the 
muscle itself. 


E os 


In the reticular formation In the spinal cord 


Animal experiments have The ability of Valium to dimin- 
shown a reduction in the rate ish skeletal muscle spasm may 
of neuron firing in the brain also be due to its action at the 
stem reticular formation after spinal level. Both animal and 
administration of Valium." human experimental evidence 
This system, therefore, may be indicates that Valium appears 
a major site of Valium action. to improve the efficiency of 


presynaptic inhibition in the 
spinal cord.?? 


References: 1. Przybyla AC, Wang SC: J Pharmacol Exp Ther 163 439-447, 1968 2. Tseng TC, Wang 
SC: J Pharmacol Exp Ther 178:350-360, 1971. 3. Stratten WP. Barnes CD: Neuropharmacology 10 685- 
696, 1971. 4. Schmidt RF, Vogel ME, Zimmermann M. Arch Exp Pathol Pharmacol 258 69-82, 1967 

5. Murayama S, Uemura H, Suzuki T: Jpn J Pharmacol 22 (Suppl). 79, 1972. 6. Verrier M, MacLeod S, 
Ashby P: Can J Neurol Sci 2:179-184, Aug 1975. 7. De Groof RC, Bianchi CP, Narayan S Eur J Pharma- 


col 66:193-199, 1980. 8. Verrier M, Ashby P, MacLeod S. Am J Phys Med 55 184-191, 1976. 9. Fowlks EW, 


Strickland DA, Peirson GA: Am J Phys Med 44 9-19, 1965 


Counteractions associated with Valium'(diazepam/Roche) 





In the muscle itself 

In both animal" and human’? 
studies, Valium has been 
shown to have a direct effect 
on the muscle itself. Diazepam, 
administered to 15 spastic pa- 
tients with neurological le- 
sions, reduced the amplitude 
of the compound action po- 
tential of direct muscle re- 
sponse as well as the isometric 
twitch tension. From this, it 
was postulated that Valium 
may affect the contractile prop- 
erties of muscle and possibly 
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the electrical properties of Adjunctive 
muscle membrane. Recent /n & 
Vitro studies demonstrated that 
diazepam decreases tension in 
rapidly stimulated muscle and (V. 
increases the rate of loss of B 

calcium [needed for efficient d /R h 

coupling of action potential to IaZeparm OC CS 


muscle contraction) in the skel- 2-mg, 5-mg, 10-mg scored tablets 
etal muscle of frogs. Tel-E-Dose® Reverse-Number Packs 


While these studies imply 2ml £x bts A e 
the one : isposable syringes 
three possible sites of Valium 2-ml ampuls, 10-ml vials 


(diazepam/Roche) activity, con- l Please see following page for a 
clusive proof of the sites of Yj summary of product “owe C OCH 
action of Valium will require ® 


further research. = 





VALIUM * 


diazepam/Roche 


Before prescribing, please consult complete product information, 
a summary of which follows: 
Indications: Management of anxiety disorders, or short-term relief of 
symptoms of anxiety; symptomatic relief of acute agitation, tremor, impending 
or acute delirium tremens and hallucinosis due to acute alcohol withdrawal; 
adjunctively in: relief of skeletal muscle spasm due to reflex Spasm to local 
pathology; spasticity caused by upper motor neuron disorders; athetosis; 
stiff-man syndrome. Oral form may be used adjunctively in convulsive 
disorders, but not as sole therapy. Injectable form may also be used 
adjunctively in: status epilepticus; severe recurrent seizures; tetanus; anxiety, 
tension or acute stress reactions prior to endoscopic/surgical procedures: 
Cardioversion. 
The effectiveness of Valium (diazepam/Roche) in long-term use, that is, More 
than 4 months, has not been assessed by systematic clinical studies. The 
physician should periodically reassess the usefulness of the drug for the 
individual patient. 
Contraindications: Tablets in children under 6 months of age; known 
hypersensitivity; acute narrow angie glaucoma; may be used in patients with 
open angle glaucoma who are receiving appropriate therapy. 
Warnings: As with most CNS-acting drugs, caution against hazardous 
occupations requiring complete mental alertness (e.g., operating machinery, 
driving). Withdrawal symptoms similar to those with barbiturates and alcohol 
have been observed with abrupt discontinuation, usually limited to extended 
use and excessive doses. Infrequently, milder withdrawal symptoms have 
been reported following abrupt discontinuation of benzodiazepines after 
continuous use, generally at higher therapeutic levels, for at least several 
months. After extended therapy, gradually taper dosage. Keep addiction- 
prone individuals (drug addicts or alcoholics) under careful surveillance 
because of predisposition to habituation/dependence 

Usage in Pregnancy: Use of minor tranquilizers du ring first 

trimester should almost always be avoided because of 

increased risk of congenital malformations, as suggested in 

several studies. Consider possibility of pregnancy when 

instituting therapy; advise patients to discuss therapy if they 

intend to or do become pregnant. 
ORAL Advise patients against simultaneous ingestion of alcohol and other 
CNS depressants. 
Not of value in treatment of psychotic patients; should not be employed in lieu 
of appropriate treatment. When using oral form adjunctively in convulsive 
disorders, possibility of increase in frequency and/or severity of grand mal 
seizures may require increase in dosage of standard anticonvulsant medica- 
tion; abrupt withdrawal in such cases may be associated with temporary 
increase in frequency and/or severity of seizures. 
INJECTABLE: To reduce the possibility of venous thrombosis. phlebitis, local 
irritation, swelling, and, rarely, vascular impairment when used I.V.: inject 
Slowly, taking at least one minute for each 5 mg (1 ml) given; do not use small 
veins, i.e., dorsum of hand or wrist; use extreme care to avoid intra-arterial 
administration or extravasation. Do not mix or dilute Valium with other solutions 
or drugs in syringe or infusion flask. If it is not feasible to administer Valium 
directly I.V., it may be injected slowly through the infusion tubing as close as 
possible to the vein insertion. 
Administer with extreme care to elderly, very ill, those with limited pulmonary 
reserve because of possibility of apnea and/or cardiac arrest; concomitant 
use of barbiturates, alcohol or other CNS depressants increases depression 
with increased risk of apnea; have resuscitative facilities available. When 
used with narcotic analgesic eliminate or reduce narcotic dosage at least A, 
administer in small increments. Should not be administered to patients in 
Shock. coma, acute alcoholic intoxication with depression of vital signs. 
Has precipitated tonic status epilepticus in patients treated for petit mal status 
or petit mal variant status. Not recommended for OB use. 
Efficacy/safety not established in neonates (age 30 days or less); prolonged 
CNS depression observed. In children, give slowly (up to 0.25 mg/kg over 3 
minutes) to avoid apnea or prolonged somnolence; can be repeated after 15 
to 30 minutes. If no relief after third administration. appropriate adjunctive 
therapy is recommended. 
Precautions: |f combined with other psychotropics or anticonvulsants, 
carefully consider individual pharmacologic effects—particularly with known 
compounds which may potentiate action of Valium (diazepam/Roche), i.e., 
phenothiazines, narcotics, barbiturates, MAO inhibitors and antidepressants. 
Protective measures indicated in highly anxious patients with accompanying 
depression who may have suicidal tendencies. Observe usual precautions in 
impaired hepatic function; avoid accumulation in patients with compromised 
kidney function. Limit oral dosage to smallest effective amount in elderly and 
debilitated to preclude ataxia or oversedation (initially 2 to 2% mg once or 
twice daily, increasing gradually as needed or tolerated). 
INJECTABLE: Although promptly controlled, seizures may return; re-administer 
if necessary; not recommended for long-term maintenance therapy. Laryn- 
gospasm/increased cough reflex are possible during peroral endoscopic 
procedures; use topical anesthetic, have necessary countermeasures 
available. Hypotension or muscular weakness possible, particularly when 
used with narcotics, barbiturates or alcohol. Use lower doses (2 to 5 mg) for 
eiderly/debilitated. 


Adverse Reactions: Side effects most commonly reported were drowsiness, 
fatigue, ataxia. Infrequently encountered were confusion, constipation, 
depression, diplopia, dysarthria, headache, hypotension, incontinence, 
jaundice, changes in libido, nausea. changes in salivation, skin rash, slurred 
speech, tremor, urinary retention, vertigo, blurred vision. Paradoxical reac- 
tions such as acute hyperexcited states. anxiety, hallucinations, increased 
muscle spasticity, insomnia, rage, sleep disturbances and stimulation have 
been reported; should these occur, discontinue drug. 

Because of isolated reports of neutropenia and jaundice, periodic blood 
counts, liver function tests advisable during long-term therapy. Minor changes 
in EEG patterns, usually low-voltage fast activity, have been observed in 
patients during and after Valium (diazepam/Roche) therapy and are of no 
known significance. 

INJECTABLE: Venous thrombosis/phlebitis at injection site, hypoactivity, 
Syncope, bradycardia, cardiovascular collapse, nystagmus, urticaria, 
hiccups, neutropenia. 

In peroral endoscopic procedures, coughing, depressed respiration, 
dyspnea, hyperventilation, laryngospasm/pain in throat or chest have been 
reported. 

Dosage: Individualized for maximum beneficial effect. 

ORAL— Adults: Anxiety disorders, relief of symptoms of anxiety, 2 to 10 mg 
b.i.d. to q.i.d.; acute alcohol withdrawal, 10 mg t.i.d. or q.i.d. in first 24 hours, 
then 5 mg t.i.d. or q.i.d. as needed: adjunctively in skeletal muscle spasm, 2 
to 10 mg t.i.d. or q.i.d.; adjunctively in convulsive disorders, 2 to 10 mg b.i.d. to 
q.i.d. Geriatric or debilitated patients: 2 to 2^ mg 1 or 2 times daily initially, 
increasing as needed and tolerated. (See Precautions.) Children: 1 to 2% mg 
t.i.d. or q.i.d. initially, increasing as needed and tolerated (not for use under 
6 months) 

INJECTABLE: Usual initial dose in older children and adults is 2 to 20 mg I.M. or 
I.V., depending on indication and severity. Larger doses may be required 

in some conditions (tetanus). In acute conditions injection may be repeated 
within 1 hour, although interval of 3 to 4 hours is usually satisfactory. Lower 
doses (usually 2 to 5 mg) with slow dosage increase for elderly or debilitated 
patients and when sedative drugs are added. (See Warnings and Adverse 
Reactions.) 

For dosages in infants and children see below: have resuscitative facilities 
available. 

I.M. use: by deep injection into the muscle. 

I.V. use: inject slowly, take at least one minute for each 5 mg (1 ml) given. Do 
not use small veins, i.e., dorsum of hand or wrist. Use extreme care to avoid 
intra-arterial administration or extravasation. Do not mix or dilute Valium with 
other solutions or drugs in syringe or infusion flask. If it is not feasible to 
administer Valium directly I.V., it may be injected slowly through the infusion 
tubing as close as possible to the vein insertion. 

Moderate anxiety disorders and symptoms of anxiety, 2 to 5 mg I.M. or I.V., 
and severe anxiety disorders and symptoms of anxiety, 5 to 10 mg I.M. or I.V., 
repeat in 3 to 4 hours if necessary; acute alcoholic withdrawal, 10 mg I.M. or 
I. V. initially, then 5 to 10 mg in 3 to 4 hours if necessary. Muscle spasm, in 
adults, 5 to 10 mg I.M or I. V. initially, then 5 to 10 mg in 3 to 4 hours if 
necessary (tetanus may require larger doses): in children. administer |. V 
Slowly; for tetanus in infants over 30 days of age. 1 to 2 mg I.M. or I.V., repeat 
every 3 to 4 hours if necessary, in children 5 years or older, 5 to 10 mg 

a a every 3 to 4 hours as needed. Respiratory assistance should be 
available. 

Status epilepticus, severe recurrent convulsive seizures (I.V. route preferred), 
5 to 10 mg adult dose administered slowly, repeat at 10- to 15-minute intervals 
up to 30 mg maximum. Repeat in 2 to 4 hours if necessary keeping in mind 
possibility of residual active metabolites. Use caution in presence of chronic 


lung disease or unstable cardiovascular status. Infants (over 30 Dex and 
children (under 5 years), 0.2 to 0.5 mg slowly every 2 to 5 min., up to mg 
I. V. preferred). Chi 


lIdren 5 years plus, 1 mg every 2 to 5 min., up to 10 mg (slow 
|.V. preferred), repeat in 2 to 4 hours if needed. EEG monitoring may be 
helpful. 


In endoscopic procedures, titrate |. V. dosage to desired sedative response, 
generally 10 mg or less but up to 20 mg (if narcotics are omitted) immediately 
prior to procedure; if I. V. cannot be used, 5 to 10 mg I.M. approximately 30 
minutes prior to procedure. As preoperative medication, 10 mg I.M.; in 
cardioversion, 5 to 15 mg I.V. within 5 to 10 minutes prior to procedure. Once 
acute symptomatology has been properly controlled with injectable form, 
patient may be placed on oral form if further treatment is required. 
Management of Overdosage: Manifestations include somnolence, 
confusion, coma, diminished reflexes. Monitor respiration, pulse, blood 
pressure, employ general supportive measures, I. V. fluids, adequate airway. 
Use levartereno! or metaraminol for hypotension. Dialysis is of limited value. e 
Supplied: Tablets, 2 mg, 5 mg and 10 mg, bottles of 100 and 500; Tel-E-Dose 
(unit dose) packages of 100, available in trays of 4 reverse-numbered boxes of 
25, and in boxes containing 10 strips of 10; rescription Paks of 50, available 

in trays of 10. Ampuls, 2 ml, boxes of 10; Vials, 10 ml, boxes of 1; Tel-E-Ject® 
(disposable syringes), 2 ml, boxes of 10. Each ml contains 5 mg diazepam, 
compounded with 4096 propylene glycol, 1096 ethyl alcohol, 5% sodium 
benzoate and benzoic acid as buffers, and 1.596 benzyl alcohol as : 
preservative. 


ROCHE LABORATORIES 
Division of Hoffmann-La Roche Inc. 


Archives of Sur gery JUNE 1981 VOLUME 116 NUMBER 6 





"opyright © 1981 by the AMERICAN MEDICAL ASSOCIATION Official Publication, International Cardiovascular 
Society and Western Surgical Association 


EDITORIAL 

et Sle TS en ee C ee Hc nen nt i ne; 1X 743 
James H. Foster, MD, Farmington, Conn 

ORIGINAL ARTICLES 

Specific Diseases Mimicking Appendicitis in Childhood 200i LLL 744 


Philip J. Knight, MD, Louis E. Vassy, MD, Columbus, Ohio 
Anether specific disease was discovered in one third of the children 
who were free of appendicitis at the time of exploratory surgery. 


Staging of Breast Cancer: A New Rationale for Internal Mammary Node Biopsy 748 
Monica Morrow, MD, Roger S. Foster, Jr, MD, Burlington, Vt 
Patients with negative axillary nodes may have positive internal mammary nodes 
and may benefit from systemic therapy. 


munie Bun. ot E esae zh A else eite em m o edet MES RO 755 
Scot L. Bradley, MD; Peter C. Pairolero, MD; W. Spencer Payne, MD; Douglas R. Gracey, MD, Rochester, Minn 
Prompt recognition and operative treatment are critical. 


Simulated Surgical Wound Infection in Mice: Effect of Stimulation on Nonspecific Host Defense Mechanisms . 761 
Kerry M. Fagelman, MD; Lewis M. Flint, Jr, MD; Martha T. McCoy, MD; 
Hiram C. Polk, Jr, MD; Laura S. Trachtenberg, MA, Louisville 


Improved tissue antibacterial activity was observed 13 days after 
administration of Calmette-Guérin bacillus. 


The Surgical Treatment and Outcome of Soft-Tissue Sarcoma....... oo coco oo voceceoeo eo eeeooee eee 765 
Jaber S. Abbas, MD; Edward D. Holyoke, MD; Robert Moore, MS; Constantine P. Karakousis, MD, Buffalo 
Size and type of tumor and adequacy of surgical excision are important factors in prognosis. 


Changes in Blood Ketone Body Ratio: Their Significance After Major Hepatic Resection... 781 
Minoru Ukikusa, MD; Kazue Ozawa, MD; Yasuyuki Shimahara, MD; Motokazu Asano, MD; 
Toshio Nakatani, MD; Takayoshi Tobe, MD, Kyoto, Japan 


This ratio was helpful in predicting capability of the hepatic remnant after resection. 
Editorial comment by Josef E. Fischer, MD, Cincinnati 


Pre-admission PRG decreased the need for hospitalization for suspected thrombophlebitis. 
Editorial comment by H. Brownell Wheeler, MD, Worcester, Mass 


I LL LL EE 


IE ARCHIVES OF SURGERY (ISSN 0004-0010) is published monthly by follows: for members of the AMA, $1.50, included in the annua: member- 


2 American Medical Association, 535 N Dearborn St, Chicago, IL 60610, ship dues; for nonmembers, $30 for one year, $56 for two years in the 
d is an officia! publication of the Association. Second-class postage paid United States and US possessions; all other countries, $40 for one year, 
Chicago, IL 60610 and at additional mailing office. $76 for two years. Special yearly price to residents, interns, and medical 


students in the United States and US possessions, one year. $15; two 
IANGE OF ADDRESS: POSTMASTER, send address changes to Helen years, $28. Address all subscription communications to Circulation Fulfill- 
Mazur, Director, Circulation-Fulfillment. Notification of address change ment Department. Phone: 312, 751-6079. 
ould be sent at least six weeks in advance, including both old and new 
dress and a mailing label taken from the most recent copy. Include your 


w zip code number. ADVERTISING PRINCIPLES: Each advertisement in this issue has been 
reviewed and complies with the principles governing advertising in AMA 
BSCRIPTION RATES: The rates for the ARCHIVES OF SURGERY are as scientific publications. A copy of these principles is available on request. 


736 


CONTENTS—Continued 


Predominant Role of Bile in Modulation of Early Postresectional Enteric ey)! TR 1. 1 er ALN IA eee S 800 
Onno T. Terpstra, MD; Eva Peterson Dahl, MD; Paul C. Shellito, MD; Ronald A. Malt, MD, Boston 
This study suggests that bile may be the important stimulant promoting growth of the distal bowel. 


SYMPOSIUM ON TRANSLUMINAL ANGIOPLASTY 


Introduction to the Symposium on Transluminal Angioplasty ............ LL 804 
John J. Bergan, MD; Chicago 


Balloon-Catheter Dilation as an Adjunct to Arterial Surgery |... 809 
Brooke Roberts, MD; Marc H. Gertner, MD; Ernest J. Ring, MD, Philadelphia 
This technique was helpful in certain patients before, during, or after a vascular operation. 


Percutaneous Transluminal Angioplasty: An Angiographer's Viewpoint 5 821 
Harvey L. Neiman, MD; Thomas D. Brandt, MD; Mark Greenberg, MD, Chicago 
This procedure is more successful in the ilial than in the femoral vessels. 


Transluminal Angioplasty During Vascular Reconstructive Procedures: A Preliminary Report |... 829 
Bruce G. Lowman, MD; Luis A. Queral, MD; William A. Holbrook, MD; James T. Estes, MD; Fuad J. Dagher, MD, Baltimore 
Intraoperative dilation for iliac or femoropopliteal lesions was carried out successfully in 16 patients. 


Question and Answer Session for Transluminal Angioplasty Symposium ooo 833 
John J. Bergan, MD (Moderator), Chicago 


CLINICAL NOTE 


Faria Panllery Carcinoma o IO TIWIBNE 5... ea a Lee coe a et ree Re OR LER NC 836 
Vijay R. Phade, MD, Walter R. Lawrence, MD, Chicago; Martin H. Max, MD, Milwaukee 
This report raises the possibility that genetic factors may play some role in the 
genesis of papillary carcinoma of the thyroid. 


REGULAR DEPARTMENTS 


Prognosis of Surgical Disease (Eiseman) Surgical Decision Making (Eiseman and Wotkyns) Reviewed by Stephen R. 
Ramsburgh, MD, Ann Arbor, Mich . . . What Are My Chances? (Eiseman) Reviewed by Stephen R. Ramsburgh, MD, Ann Arbor, 
Mich . . . Manual of Surgery of the Gallbladder, Bile Ducts and Exocrine Pancreas (Hermann) Reviewed by Leslie W. Ottinger, 
MD, Boston . . . Treatment of Fractures in Children and Adolescents (Weber et al, eds) Reviewed by John A. Ogden, MD, New 
Haven, Conn... Principles of Head and Neck Surgery (Freund) Reviewed by Stephan Ariyan, MD, New Haven, Conn 


Cuendar c REESE ILor on esq ledpocuisecite- core tatit mo esto it dioi eo ere en D ER ALME LS M AD Ts, tl 844 
Nous 650 AnhounCel n uo E LOC, reed estre tiene OP aon i idet rcr ek eroe to tuere P eS E bus oar Ed 844 
NX NDA ............) c PERE ANA er Be Ph bei bes eret rwr eh corripere las ie NR ERREUR S LUN. 844 
uistfuctions TOC oe a5 noah snk dhe Be paca rupto chrome e dhs coe quens codecs e DR e e so ace EE E 740 


Arch Surg—Vol 116, June 1981 


Acute pain 
is no laughing matter. 

















































The first prescription for 
the first days of acute pain 


Empirin' c Codeine #3 


Each tablet contains: aspirin, 325 mg; plus codeine @ 
phosphate, 30 mg, (Warning — may be habit-forming). 


For the millions of patients who need the potency 
of aspirin and codeine for their acute pain. 


The pain of fractures, strains, sprains, burns and 
wounds is at its peak during the first three to four days 
following trauma. The potent action of Empirin C 
Codeine begins to work within 15 minutes of ora! ad- 
ministration, an important advantage during this acute 
pain period. Empirin c Codeine has unique: bi-level 
action to attack pain at two critical points: peripherally 
at the site of injury and centrally at the site of pain 
awareness. 


For the most effective dosage in treating acute pain, 
begin with ...two tablets of Empirin € Codeine #2 or 


#3, every four hours. Titrate downward as pain sub- 
sides. 


EMPIRIN* with Codeine 


DESCRIPTION: Each tablet contains aspirin (acetylsalicylic acid) 325 mg plus codeine phosphate in one of the (x 
following strengths: No. 2 — 15 mg, No. 3 — 30 mg, and No. 4 — 60 mg. (Warning — may be habit-formng.) 
CONTRAINDICATIONS: Hypersensitivity to aspirin or codeine. 

WARNINGS: 


Drug dependence: Empirin with Codeine can produce drug dependence of the morphine type and, therefore, has the 
potential for being abused. Psychic dependence, physical dependence, and tolerance may develop upon repeated administra- 
tion of this drug and it should be prescribed and administered with the same degree of caution appropriate tothe use of other 
oral, narcotic-containing medications. Like other narcotic-containing medications, the drug is subject to the Federal Con- 
trolled Substances Act. 





Use in ambulatory patients: Empirin with Codeine may impair the mental and/or physical abilities required for the 
performance of potentially hazardous tasks such as driving a car or operating machinery. The patient using is drug should 
be cautioned accordingly. 


Interaction with other central nervous system (CNS) depressants: Patients receiving other narcotic anasgesics, general 
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Editorial 


Who Does an Operation? 


n these days of consumerism, muckraking, and public 
distrust of established institutions, more attention 
than we might like has been turned to the question of who 
does an operation. Itinerant surgery and "ghost" surgery 
(where a physician claims credit and often the fee for an 
operation done by someone else) remain reprehensible 
practices and deserve to be exposed and eliminated as soon 
as possible. 

But what about the situation in a teaching hospital, 
Where interns and residents participate in the care of the 
patient to the point that the surgeon-of-record never 
writes an order in the order book nor holds the knife in the 
operating room? Can this degree of responsibility justify a 
fee? Or, more important, is it ethical and is it in the best 
interest of the patient? Surgeons need to answer these 
questions openly and to the satisfaction of the public, 
before lawyers and consumer advocates become coneerned 
enough over what they see as a potential danger to 
establish regulations or even laws. 

I believe that we can reassure the public about the 
quality of care in a teaching hospital; but to do so, we must 
talk to our patients before they enter the hospital for an 
elective operation, or during a hospitalization for an emer- 
gency situation. We must alter some widespread miscon- 
ceptions, and perhaps we must be more open and more 
humble than in times past. 

First, our patients must learn that residents are grad- 
uate physicians, many of whom are capable of and licensed 
to practice independently, but who have instead chosen to 
devote four to seven more years of their lives to study and 
to gain further experience in surgery. A chief resident is a 
surgeon's associate, not his assistant, and should be so 
described to the patient. A good chief resident will know 
more about intensive care, modern pharmacology and 
technology, and new discoveries in the specialty areas than 
any surgeon more than a few years out of training. The 
educational exchange between surgeon and resident must 
always be a two-way street. On the ever-changing and 
ever-lengthening spectrum of knowledge required for 
modern surzical care, a good resident and a good surgeon 
will not be far apart—both are students with a very long 
way to go. 

Second, the myth about the omnipotent surgeon must 
gently be laid aside. Perhaps in times past the surgeon 
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could direct every detail of the total care of his patient and 
could do his operations safely with relatively unskilled help. 
If it were ever true, alas, it is no longer so. Today, patient 
acceptance of shared responsibility with anesthesiclogists, 
nurses, and medical consultants is generally good; however, 
because we often perpetuate the myth, patients may still 
expect their surgeon to make every cut and to tie every 
knot in the operating room. They must find out that major 
surgery cannot be done with only two hands. They must 
know that at a particular point in an operation it may be 
safer if the responsible surgeon stops bleeding and exposes 
the tissues for an assistant who cuts and sews, rather than 
the other way around. Every patient deserves to know that 
his or her surgeon will be responsible, present, and in 
charge in the operating room, and responsible and avail- 
able in the postoperative period. But it should comfort the 
informed patient to know that there is a team involved, 
members of which will be instantly available day and 
night, and which can provide services broader and deeper 
than those that can be provided by any single person. 

Third, an explanation of the benefits to the surgeon and 
his practice of the continuing education program required 
by the presence of a residency should reassure most 
patients and lead them to acceptance of the team concept. 
A useful analogy is the pilot crew of a modern commercial 
airliner. There is always an identified senior and responsi- 
ble pilot, but there is also a copilot who handles a varying 
share of the responsibilities of the flight. That copilot has 
undergone a rigorous training experience and his educa- 
tion continues under the on-the-job supervision of the 
senior pilot. A conscientious pilot may turn over almost all 
of the technical responsibilities of the flight to his copilot 
while still remaining responsible, and I'm not sure the 
public cares about the exact division of the technical 
aspects of the flight. 

The one word that describes the very essence of good 
surgical care has always been "responsibility" and it must 
be always thus. If we can reassure our patients that we 
have not abandoned personal responsibility for their care, 
most if not all will accept whatever we decide about the 
delegation of the details of that care. 

JAMES H. Foster, MD 
Farmington, Conn 
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Original Articles 


Specific Diseases Mimicking 
Appendicitis in Childhood 


Philip J. Knight, MD, Louis E. Vassy, MD 


* Of 1,039 children who underwent exploratory surgery with a 
preoperative diagnosis of acute appendicitis, 112 (1196) did not 
have suppurative, gangrenous, or perforated appendices. A 
specific disease other than appendicitis was found in 43 of these 
112 children. Three fourths of these children (32/43) had their 
pathologic process diagnosed at the time of operation: one 
fourth (11/43) had the diagnosis made postoperatively on the 
basis of culture, histologic examination, roentgenograms, labo- 
ratory studies, or repeated exploratory surgery. More than half 
(24/43) required operation to treat the disease encountered. 
Although most of these children had diseases of the adjacent 
ileum and cecum or the pelvic adnexae, a number had disease 
outside the immediate operative field. A nonindurated appendix 
encountered at the time of operation for childhood appendicitis 
requires a thorough intra-abdominal exploration to exclude 
another disease that requires operative therapy. 

(Arch Surg 1981;116:744-746) 


pproximately 10% of the children who undergo explor- 
atory surgery for acute appendicitis have a nonsup- 
purative appendix at the time of surgery. Many of these 
children are found to have a specific disease that accounts 
for their abdominal symptoms. Two percent to 7% of all 
adults who undergo exploratory surgery for acute appendi- 
citis have some specific disease other than appendicitis as 
the cause of their symptoms.** We studied the incidence 
and the nature of the specific diseases that mimic appen- 
dicitis in children. 
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MATERIALS AND METHODS 


The case lists of all patients who had appendectomy coded as a 
primary or secondary operative procedure at the Columbus (Ohio) 
Children's Hospital from 1972 to 1978 were reviewed. The opera- 
tive code for appendectomy was chosen because an appendectomy 
is almost always carried out, even if the preoperative diagnosis of 
acute appendicitis proves to be incorrect. Children hospitalized for 
Crohn's disease, primary peritonitis, pelvic inflammatory disease, 
ovarian cysts, and ovarian torsion were also reviewed to discover 
additional cases in which a laparotomy was performed with the 
preoperative diagnosis of acute appendicitis but an appendectomy 
was not performed. All incidental and interval appendectomies 
and all eases with a preoperative diagnosis other than acute 
appendicitis were excluded. In several cases in which different 
diagnoses were made by different physicians, the diagnosis 
recorded preoperatively by the attending staff physician or the 
most senior resident was used as the preoperative diagnosis. When 
there was a discrepancy between the surgeon's postoperative 
diagnosis and the pathologist’s diagnosis based on gross and 
microscopic examination of the appendix, the pathologist's diag- 
nosis was assumed to be correct. The charts of 1,039 children with a 
preoperative diagnosis of acute appendicitis were reviewed. 


RESULTS 


Fifty-nine percent of those patients reviewed (613/ 
1,039) had suppurative or gangrenous appendices, and 309 
(314/1,039) had perforated appendices (Figure). 

Five percent (50/1039) had no specific disease diagnosed. 
Ten of these 50 were diagnosed as having "mesenteric 
adenitis," a diagnosis used by only two surgeons. Only one 
of these ten patients had a lymph node biopsy result that 
showed "reactive lymphoid hyperplasia." None of these 
patients had suppurative mesenteric adenitis, although 
two cases of suppurative adenitis occurred in children with 
Salmonella infections. There were no cases of suppurative 
iliac adenitis encountered. The remaining 40 patients were 
given the diagnosis of nonspecific gastroenteritis or func- 
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Appendicitis 


(30%) n= 1039 


Table 1.—Diseases Mimicking Appendicitis, 
Operative Diagnoses 


Surgery, No. of 


Patients 
—Ó——— 
No. of Age, yr, Neces- Unnec- 
Cases Sex sary essary 
Primary peritonitis 7 5F, 5M, 6F, 1 6 
7F, 10F, 
12F, 14F 
Bacteria! cui- is oo 1 0 
ture pesitive 
Bacteria! cul- Pais iM 0 6 
ture negative 
Torsion of ovary 6 ar, Sr, GF, 6 0 
10F, 13F, 
14F 
Bleeding fellicular 4 10F, 14F, 1 3 
or lutein 16F, 17F 
ovarian cyst 
Infarction ef 5 4M, 5F, 5 0 
greater omen- 9M, 11M, 
tum 16M 
Perforated Meck- 4 7M, 7M, 4 0 
el's diverticulum 15M, 8F 
Acute salpingitis 3 14F, 17F, 0 3 
17F 
Hydrops of 1 2M 1 0 
galibladder 
Retroperitoneal 1 8M 0 1 
hematoma in a 
known hemo- 
philiac 
Acute regional 1 12M 0 1 
enteritis 
Total No. 32 21F, 11M 18 14 


tional abdominal pain. One child with a normal appendix 
returned to the hospital with a specific diagnosis of ovarian 
cancer, and another required reoperation during the initial 
hospitalization for a missed ileoileal intussusception. 

Two percent of the children were given the diagnosis of 
periappendicitis of undetermined origin on the basis of a 
dull serosal surface or dilated blood vessels combined with 
microscopic evidence of serosal inflammation. In 17 cases, 
this inflammation was described as localized to the appen- 
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(2%) 
Postoperative diagnoses in 1,039 children 
undergoing exploratory surgery with pre- 
operative diagnosis of acute appencici- 
(5%) tis. 


Table 2.—Diseases Mimicking Appendicitis, 
Postoperative Diagnoses 


Salmonella infec- 
tions with trans- 
mural invasion 
or intra-abdomi- 
nal abscess 


Shigella infection 
Pyelonephritis M, 16F 


i 1 16F 0 1 
9M, 0 2 
purpura 
fever 
1 3M 1 0 


Gangrenous in- 
tussusception, 
reoperation 

Ovarian teratocar- 
cinoma, reoper- 
ation 


Total No. 11 6F, 5M 6 5 





dix by the operating surgeon. In one case, the appendix and 
cecum were thickened and inflamed; in another, the termi- 
nal ileum, appendix, and cecum were indurated. In neither 
of these children were cultures made for enteric pathogens. 
None of these children with periappendicitis returned to 
the hospital with a specific diagnosis. 

Four pereent of the children (43/1,039) had another 
specifie condition responsible for their symptoms. The 
specific disease entities diagnosed at the time of explorato- 
ry surgery are given in Table 1. Those diagnosed in the 
postoperative period on the basis of cultures of operative 
material, stool, or urine, roentgenographic studies, speci- 
men histologie examination, or repeated operation are 
given in Table 2. There was a preponderance of girls (27 of 
the 43 children) due to adnexal diseases that mimicked 
appendicitis. Adnexal diseases accounted for one third of 
the cases misdiagnosed as acute appendicitis. 

Disease processes that were cured or ameliorated by 
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surgical intervention occurred in 24 of these 43 children, 
whereas disease processes that did not require surgical 
intervention occurred in 18. The charts of these 18 were 
reviewed for findings in the history and physical examina- 
tion, the preoperative laboratory studies, and the preoper- 
ative hospital course that might allow differentiation of 
these specifie causes of abdominal pain from acute appen- 
dicitis. Only the three teenagers with salpingitis and the 
patient with acute rheumatic fever had findings that 
allowed retrospective differentiation from the various 
presentations of acute appendicitis. 


COMMENT 


Although most textbooks of surgery give excellent dis- 
cussions of the diagnosis and treatment of appendicitis, 
the extent of exploration that should be carried out in a 
child found to have a nonindurated appendix at the time of 
operation is rarely discussed. Based on the disease entities 
encountered in this series, the surgeon must examine the 
abdominal cavity from the gallbladder fossa to the pelvis in 
the child with a nonsuppurative appendix to exclude a 
specifie, treatable cause for the abdominal pain. The goal 
of the operation has now changed from removing a dis- 
eased appendix to exploration for a specific cause for the 
child's abdominal pain. 7 

In the absence of a preoperative history of concurrent 
disease that might account for the patient’s symptoms, the 
color, turbidity, and odor of any abdominal fluid encoun- 
tered may be the first clue that the surgeon is dealing with 
a disease other than acute appendicitis. Bloody fluid sug- 
gests torsion of an ovary, bleeding from a ruptured 
follicular or corpus lutein cyst, or infarction of the omen- 
tum. Copious clear fluid suggests intestinal obstruction. 
Cloudy fluid suggests bacterial or chemical peritonitis. The 
presence of a feculent odor and cloudy fluid with a 
nongangrenous or nonperforated appendix requires that 
the entire bowel be examined until the site of intestinal 
perforation is found. 

If no fluid is found, the initial step is to inspect the distal 
meter of the ileum to exclude an inflamed Meckel’s 
diverticulum, Crohn’s disease, a duplication cyst, or an 
ileoileal intussusception. In cases where the terminal ileum 
or cecum is thickened and has a dull serosa but no fat 
wrapping, the bowel content should be aspirated and 
cultured for Salmonella, Shigella, and Yersinia. Any gross- 
ly enlarged lymph nodes in the ileal mesentery should have 
biopsy specimens taken for histologic examination and 
culture. 
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If the ileum is normal, the omentum is inspected next 
omental infarction has occurred, it usually involves onl 
portion of the omentum on the right side. 

If the ileum is normal and the omentum does not have 
area of infarction, the incision usually needs to be enlar; 
to permit exploration of the pelvis and upper abdomen 
other causes of abdominal pain. This enlargement 
accomplished by dividing the right rectus sheath tra 
versely (Weir's extension) as far as needed to all 
adequate inspection of the pelvis and palpation of | 
upper abdomen. With the patient in Trendelenburg's px 
tion to help retract the small intestine out of the pelvis, 
internal genitalia in girls and the sigmoid colon in boys £ 
girls can be inspected. The enlarged incision also perm 
palpation of the gallbladder, the ascending and transve 
colon, the right kidney, and the head of the pancre 
Whether this exploration reveals a cause for the preope 
tive symptoms or not, an incidental appendectomy sho: 
be performed prior to wound closure. 

Two of our cases had inadequate initial exploration a 
required reoperation because of persisting symptoms. 
9-year-old girl had a normal appendix removed throug] 
“one-inch incision.” She had recurring episodes of abdor 
nal pain postoperatively. Four months after appendec 
my, a pelvic mass was palpated and a malignant ovari 
teratocarcinoma was removed. 

A 3-year-old boy had a normal appendix remov 
through a “small and low incision” through which “t 
cecum was delivered with difficulty.” No mention w 
made in the operative note of an abdominal explorati: 
The patient’s postoperative course was marked by pers 
tent vomiting. At the time of repeated exploratory si 
gery, a gangrenous ileoileal intussusception was found a 
resected. These two cases emphasize the necessity 
searching for other correctable diseases whenever a non 
flamed appendix is encountered during exploratory si 
gery for acute appendicitis. 
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Staging of Breast Cancer 


A New Rationale for Internal Mammary Node Biopsy 


Monica Morrow, MD, Roger S. Foster, Jr, MD 


e Metastases to the axillary nodes, the internal mammary 
nodes, or both, define a group of patients at very high risk of 
having systemic micrometastases leading to recurrent disease 
and death if surgical therapy alone is used. In our review of 7,070 
patients with breast cancer in whom both axillary nodes and 
internal mammary nodes were examined histologically, 5% to 
1096 had internal mammary node metastases in the absence of 
axillary node metastases. With the availability of effective sys- 
temic therapy that can improve the survival of patients with 
operable breast cancer who have lymph node metastases, 
information obtained from internal mammary node biopsies 
assumes practical significance. Our current policy is to perform 
internal mammary node biopsies on patients with operable 
breast cancer who have medial and central primary tumors of 
any size and lateral primary tumors 2 cm or greater in diameter if 
a frozen section of the most suspicious node in the axillary 
dissection shows no histologic evidence of metastasis. 

(Arch Surg 1981;116:748-751) 


Moe to the axillary lymph nodes in patients with 

carcinoma of the breast are a reliable indicator of an 
increased rate of recurrence and decreased survival follow- 
ing mastectomy. Identification of axillary node metastases 
has assumed particular importance, as several recent clini- 
cal trials have demonstrated a decrease in relapse rate and 
increase in survival when patients with axillary node 
metastases have been treated with chemotherapy follow- 
ing mastectomy.'* On the other hand, postmastectomy 
patients without histologic evidence of axillary nodal 
metastases are, at present, not usually treated systemically 
with chemotherapy because there are no adequate studies 
as yet on patients with negative nodes to demonstrate 
whether the benefits of chemotherapy will exceed possible 
adverse effects in patients with a relatively good progno- 
sis. 

The question arises as to whether the internal mammary 
nodes should also be examined for the presence of metas- 
tases. Since internal mammary metastases are present in 
some mastectomy patients when the axillary nodes do not 
contain tumor, a subgroup of women who could benefit 
from chemotherapy is not being treated because of failure 
to sample these nodes. The purpose of this article is to 
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review the data on the incidence of internal mammary 
node metastases and their relationship to axillary node 
metastases, tumor size, and tumor location. On the basis of 
this review, we suggest a role for internal mammary node 
biopsy in the pathologic staging of selected patients with 
breast cancer. 


ANATOMY OF THE 
INTERNAL MAMMARY LYMPHATICS 


According to Turner-Warwick, the internal mammary 
lymphatie system was first described by Crinkshank in 
1876.» Studies of the lymphatics of the breast by postmor- 
tem and in vivo injections of dye or radioactive colloidal 
gold demonstrate that the ipsilateral axillary nodes receive 
approximately 75% of the lymph drainage of the breast and 
most of the remainder drains to the internal mammary 
chain. Drainage to the contralateral breast does not occur 
under normal circumstances. Turner-Warwick demon- 
strated by injection studies that there is some drainage to 
the internal mammary nodes from all quadrants of the 
breast? Autopsy studies by Stibbe found approximately 
eight internal mammary nodes per postmortem subject." 
Caceres, using data from 129 patients treated by mastec- 
tomy and internal mammary node dissection, found that 
the internal mammary nodes were located both medial and 
lateral to the mammary vessels, with the majority located 
medially.’ In addition, he noted that the majority of nodes 
with metastases appeared in the first three intercostal 
spaces, the highest incidence being in the first intercostal 
space. Urban? similarly found the upper three interspaces 
to be the main sites of metastases, but he found the nodes 
of the second interspace to be most commonly invaded, as 
did Handley and co-workers.’ 


CLINICAL REVIEW 


Clinical review based on the results of reports of either 
extended radical mastectomy or internal mammary node 
biopsy confirms the importance of the internal mammary 
nodes as a major pathway of lymphatic drainage. The 
combined results of 17 reports disclose that, of 7,070 breast 
carcinoma patients, 1,585 (22.4%) had internal mammary 
node metastases at the time of surgery (Table 1). In 347 
patients (4.9%), the internal mammary nodes were the only 
site of nodal metastatic disease identified. There were 
3,512 patients in the subgroup of axillary node-negative 
breast carcinomas, and 9.9% of these had internal mamma- 
ry nodes containing metastases (Table 2). 
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The frequency of internal mammary node-positive and 
axillary node-negative patients then was examined by 
tumor location in the breast. Sufficient data for analysis 
were available for 1,969 medially located tumors and 2,193 
lateral tumors (Table 3). For medial tumors, there was a 
7.6% ineidence of patients with only internal mammary 
nodal metastases. For lateral tumors, the incidence of 
patients with internal mammary nodes positive for tumor 
and axillary nodes negative for tumor was 2.9%. 

When the subgroup of patients with negative axillary 
nodes was examined separately for frequency of positive 
internal mammary nodes with respect to tumor location, 
13.9% of 631 patients with medial lesions were found to 
have positive internal mammary nodes, and 6.595 of 607 
patients with lateral lesions had positive internal mamma- 
ry nodes (Table 4). Data on tumor size and clinical stage 
were not available for all patients. As is true for axillary 
node metastases, the frequency of tumor-bearing internal 
mammary nodes was less in smaller carcinomas (T1 or 
Columbia A) than in larger carcinomas.’ Smaller tumor 
size did not, however, preclude internal mammary node 
involvement. Buealossi et al found 4.2% of T1 and T2 
tumors to have metastases only to internal mammary 
nodes, while the International Cooperative Study found 
that 7% of 453 patients with T1 and T2 disease had 
metastases only to the internal mammary nodes. Valagus- 
sa and eolleagues found that only one of 52 patients with 
cancers less than 2 em in diameter had positive internal 
mammary nodes and negative axillary nodes.'° 


COMMENT 


Although many factors have been shown to influence 
prognosis in carcinoma of the breast, the presence of 
axillary nodal involvement has been the most accurate 
predictor of survival According to the National Surgical 
Adjuvant Project for Breast and Bowel Cancers (NSABP) 
figures published by Fisher et al, only 2596 of women with 
histologically positive axillary lymph nodes were alive 
after ten years." For patients with one to three positive 
nodes, the survival rate was 3895; for those with four or 
more positive nodes, it was 13%. In contrast, 65% of women 
with negative axillary nodes were alive after ten years. 

In the past, there was a general misconception that 
internal mammary metastases usually occurred only after 
involvement of axillary nodes and were indicators of 
poorer long-term prognosis than axillary node metastases. 
Caceres," however, found the five-year survival of patients 
who had positive internal mammary nodes and negative 
axillary nodes to be 55%, little different from the 52% 
survival of patients with negative internal mammary 
nodes and positive axillary nodes. Somewhat similar fig- 
ures on the relative prognosis of internal mammary and 
axillary node metastases are reported by Valagussa et al.'^ 
They found ten-year survivals of 46% for internal mamma- 
ry node-positive and axillary node-negative patients and 
40% for patients with positive axillary nodes. The presence 
of positive nodes in both the axilla and the internal 
mammary chain was associated with an even poorer prog- 
nosis, a 20% survival at ten years. It may be concluded that 
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Table 1.—Distribution of Nodal Metastases 
in Patients Having Pathologic Examination 
of Both Axillary Nodes (AN) and Internal 
Mammary Nodes (IMN) 








% of Patients 
mom —.- 









With With 
IMN AN With IMN 
No. of Meta- Meta- But No AN 






Patients stases stases Metastases 








Handley and Thackery,”' 






1949 50 38.0 62.0 6.0 
Wyatt et al,” 1955 60 31.7 51.6 11.7 
Handley et al,” 1956 57 40.4 47.3 19.3 






Caceres,’ 1959 250 21.6 60.8 2.4 
Sugarbaker,^ 1964 158 25.3 53.8 4.4 


Veronesi and Zingo,” 








1967 700 25.0 49.3 4.9 
Dahl-Iverson and 
Tobiassen,” 1969 476 17.8 35.4 6.7 






Pavrovsky et al,* 1969 70 27.1 45.7 8.6 


Urban and Marjani,” 
1971 725 31.7 47.0 8.3 


Bucalossi et al,“ 1971 1,213 22.0 49.6 4.1 
Richardson et al,” 1972 37 35.1 59.4 2.7 
Caceres,” 1973 710 19.7 58.3 2.8 


Livingston and Arlen,” 
1974 583 18.0 38.6 4.8 


International Cooperative 









Study," 1976 1,426 19.9 55.7 4.2 
Valagussa et al,” 1978 342 20.5 53.0 44 
Total 7,070 22.4 50.1 4.9 





it is the number of nodes containing metastases that 
provides the most important prognostie index, not the 
anatomic location of the nodes. 

Information from biopsy of the internal mammary 
nodes has been put to a variety of uses in the past. 
Haagensen and co-workers, using internal mammary 
node biopsy for staging in the period from 1951 to 1967, 
performed internal mammary node biopsies on 1,007 
selected patients. A positive biopsy specimen was taken as 
evidence that disease had spread beyond the limits of 
surgical cure, and they referred such patients for radio- 
therapy. However, local and regional therapy in patients 
with internal mammary node metastases, whether by 
extended radical mastectomy or radiotherapy, has had 
little influence on ultimate outcome and survival since the 
vast majority of patients with nodal metastases have 
systemic micrometastases that eventually become evident. 
With the availability of systemie therapy that is effective 
in prolonging the survival of patients with one or more 
positive axillary nodes, accurate nodal staging has assumed 
paramount importance. Current data from the NSABP 
indieate that at four years the overall survival was 
improved from approximately 70% in patients treated with 
melphalan (L-phenylalanine mustard) to just over 80% in 
patients treated with melphalan and fluorouracil.’ Pre- 
vious NSABP studies have demonstrated that melphalan 
alone significantly decreased the recurrence rate at four 
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Table 2.—Internal Mammary Node Metastases in Patients 
With Axillary Nodes Negative for Metastases 


% of Internal 
No. of Mammary Nodes 
Source Patients Positive 


Andreassen et al” 59 6.8 
Wyatt et al” 29 24.1 
Handley et al* 30 36.7 
Caceres' 98 6.1 
Sugarbaker^ 73 9.6 
Veronesi and Zingo” 9.6 
Dahl-lverson and Tobiassen” 10.4 
Pavrovsky et al^ 15.8 
Urban and Marjani” 15.6 
Bucalossi et al" 8.2 
Richardson et al” 6.7 
Caceres” 6.8 
Livingston and Arlen” 


International Cooperative 
Study" 


Valagussa et al" 
Donegan" 
Total 





Table 3.—Frequency of Internal Mammary Node (IMN) But 
No Axillary Node (AN) Metastases by 
Location of Primary Tumor 











Tumor 
I, 









Medial Primary Lateral Primary 
re OTT ————————— 
IMN IMN 
Positive/ AN Positive/AN 
No. Negative, % No. Negative, 96 



















Handley and 

Thackery^ 17 17.6 33 3.0 
Andreassen et al^? 37 10.8 63 0.0 
Wyatt et al^ 27 25.9 33 0.0 
Handley et al’ 55 20.0 2 0.0 
Caceres’ 89 4.5 118 1.7 
Pavrovsky et al’ 70 8.6 0 0.0 
Urban and 

Marjani® 267 13.1 34 2.9 
Bucalossi et al" 570 5.8 621* 2.7 
Livingston and 

Arlen” 97 10.3 296 2.7 






International 
Cooperative 









Study? 630 5.2 796 3.4 
Valagussa et al” 110* 6.4 197 4.1 
Total 1,969 7.6 2,193 2.9 










*Includes central lesions. 


years when compared with placebo-treated controls, 
although no significant benefit of melphalan on overall 
survival was demonstrated. These studies are ongoing, and 
the exact magnitude of the long-term benefits of chemo- 
therapy in patients with lymph node metastases is yet to 
be known. The NSABP data indicate that for specific 
subgroups there are statistically significant reductions in 
mortality at one to five years. The decrease in mortality 
ranges from 25% to 75% depending on treatment program 
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Table 4.—Internal Mammary Node Metastases in 
Patients With Axillary Nodes Negative for 
Metastases by Location of Primary Tumor 


% of Internal Mammary Nodes 
Positive 
TT 

Medial Lateral 


Overall Primary Primary 


Andreassen et al^ 
Caceres’ 

Urban and Marjani^* 
Livingston and Arlen” 


International Cooperative 
Study” 


Donegan"! 
Total 


and control comparison group.? Similar results were 
obtained by Bonadonna et al in a study using chemothera- 
py with cyclophosphamide, methotrexate, and fluorouracil 
vs untreated controls.' Overall survival also was improved, 
with 83.7% of treated patients surviving four years vs 74% 
of controls. 

While the early data clearly appear to show a role for 
systemic therapy in patients with one or more nodal 
metastases, at present, patients with negative axillary 
lymph nodes usually are not treated systemically with 
chemotherapy because, as yet, there are no adequate 
prospective studies in patients with negative nodes to 
demonstrate that the benefits of chemotherapy will exceed 
possible adverse effects in patients with relatively good 
prognoses. Since internal mammary node metastases iden- 
tify a group of patients at very high risk of recurrence, we 
believe that the patients with axillary nodes negative and 
internal mammary nodes positive for metastases are can- 
didates for systemic adjuvant chemotherapy. Donegan has 
made a similar suggestion." 

It may be that in the future some new marker, either 
histologic or biochemical, will become more accurate as a 
predictor of systemic micrometastases than regional node 
metastases. As long as nodal metastases are the critical 
marker as to probability of recurrence, we believe that 
information on both axillary and internal mammary nodes 
will be important. Internal mammary node biopsy would be 
superfluous in any patient in whom axillary node metasta- 
sis has been confirmed histologically, eg, by frozen section 
of a suspicious axillary node. Since the purpose of internal 
mammary node biopsy is diagnostic and not therapeutic, it 
would be inappropriate in patients who are not candidates 
for adjuvant chemotherapy either because of advanced age 
or other medical problems. 

It should be emphasized that the internal mammary 
node biopsy is a diagnostic procedure and not a therapeutic 
dissection. It is not a supraradical mastectomy. Biopsy 
specimens of the internal mammary nodes may be 
obtained either through the mastectomy incision or 
through a separate incision. We have found that the 
intercostal musculature may be approached easily by a 
muscle-splitting incision of the pectoralis major. An alter- 
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native technique, described by Haagensen, is detaching the 
pectoralis major from the sternum and costal cartilages of 
the interspaces to be explored.'* Excision of a rectangular 
window in the intercostal musculature just adjacent to the 
sternum may aid exposure. The areolar tissue and nodes 
around the internal mammary vessels are teased away 
carefully, leaving internal mammary vessels bare on the 
pleura. This technique allows sampling of the nodes of the 
second and third interspaces where metastatic deposits are 
more likely to be found. Internal mammary node biopsies 
can be accomplished with a minimum of morbidity and a 
small increase in operating time. The most common com- 
plication is pneumothorax, which usually responds to sim- 
ple aspiration. 

Our current policy in selecting patients for internal 
mammary node biopsy is as follows: First, it is ascertained 
whether the patient’s age and general health make her a 
candidate for systemic adjuvant therapy. Second, it is 


noted whether the patient’s primary tumor was in the 
medial portion or subareolar portion of the breast; or, if a 
lateral primary tumor, whether it was 2 em or greater in 
diameter. Third, if the patient meets the first and second 
criteria, the axillary dissection is performed first. The 
surgeon and/or pathologist then select the axillary node 
most suspicious for containing metastasis on the basis of 
firmness and/or size. If frozen section confirms a nodal 
metastasis, then no further node biopsies are performed as 
the patient already has been staged as a candidate for 
systemic adjuvant therapy. If there is no histologic evi- 
dence of axillary node metastasis on the frozen section 
examination, then biopsies are performed of the internal 
mammary nodes of the second and third interspaces. 


Nonproprietary Name and Trademark of Drug 
Melphalan—Alkeran. 


References 


1. Bonadonna P, Valagussa P, Rossi A, et al: CMF adjuvant chemothera- 
py in operable breast cancer, in Jones S, Salmon S (eds): Adjuvant Therapy 
of Cancer II. New York, Grune & Stratton Inc, 1979, pp 227-235. 

2. Fisher B, Redmond C, Participating NSABP Investigators: Breast 
cancer studies on the National Surgical Adjuvant Breast and Colon Project 


(NSABP), in Jones S, Salmon S (eds): Adjuvant Therapy of Cancer II. New ` 


York, Grune & Stratton Inc, 1979, pp 215-226. 

3. Fisher B, Carbone P, Economou S, et al: L-phenylalanine mustard 
(L-PAM) in the management of primary breast cancer: A report of early 
findings. N Engl J Med 1975;292:117-122. 

4. Fisher B, Redmond C, Fisher E, et al: The contribution of recent 
NSABP clinical trials of primary breast cancer therapy to an understanding 
of tumor biology: An overview of findings. Cancer 1980;46:1009-1025. 

9. Turner-Warwick R: The lymphatics of the breast. Br J Surg 
1958;46:574-582. 

6. Stibbe E: The internal mammary lymphatic glands. J Anat 
1918;52:257-259. 

7. Caceres E: Incidence of metastases in the internal mammary chain in 
operable cancer of the breast. Surg Gynecol Obstet 1959;108:715-720. 

8. Urban J: Radical mastectomy with en bloc in continuity resection of 
the internal mammary lymph node chain. Surg Clin North Am 1956;36:1065- 
1082. 

9. Handley R, Patey D, Hand B: Excision of the internal mammary chain 
in radical mastectomy: Results of 57 cases. Lancet 1956;1:457-461. 

10. Valagussa P, Bonadonna P, Veronesi U: Patterns of relapse and 
survival following radical mastectomy: Analysis of 716 consecutive patients. 
Cancer 1978;41:1170-1177. 

11. Donegan W: The influence of untreated internal mammary metas- 
tases upon the course of mammary cancer. Cancer 1977;39:533-588. 

12. Veronesi U, Zingo L: Extended mastectomy for cancer of the breast. 
Cancer 1967;20:677-680. 

13. Dahi-Iverson E, Tobiassen T: Radical mastectomy with parasternal 
and supraclavicular dissection for mammary carcinoma. Ann Surg 
1969;170:889-891. 

14. Bucalossi P, Veronesi U, Zingo L, et al: Enlarged mastectomy for 
breast cancer: Review of 1,213 cases. AJR 1971;1:119-122. 

15. Lacour J, Bucalossi P, Caceres E, et al: Radical mastectomy versus 
radical mastectomy plus internal mammary dissection. Cancer 1976;37:206- 


Arch Surg—Vol 116, June 1981 


214. . 

16. Fisher B, Slack N, Katrych D, et al: Ten-year follow-up results of 
patients with carcinoma of the breast in a cooperative clinical trial: 
Evaluating surgical adjuvant chemotherapy. Surg Gynecel Obstet 
1975;140:528-534. 

17. Caceres E: An evaluation of radical mastectomy and extended radical 
mastectomy for cancer of the breast. Surg Gynecol Obstet 1967;123:337- 
341. 

18. Haagensen C: Diseases of the Breast. Philadelphia, WB Saunders Co, 
1971, pp 28-52, 413-425, 635-640. 

19. Haagensen C, Bhonslay S, Guttman R, et al: Metastasis of carcinoma 
of the breast to the periphery of the regional lymph node filter. Ann Surg 
1969;169:174-190. 

20. McDonald J, Haagensen C, Stout A, et al: Metastasis from mammary 
carcinoma to the supraclavicular and internal mammary lymph nodes. 
Surgery 1953;34:521-540. 

21. Handley R, Thackery A: The internal mammary lymph chain in 
carcinoma of the breast. Lancet 1949;2:276-278. 

22. Andreassen M, Dahl-Iverson E, Sorenson B: Glandular metastases in 
carcinoma of the breast: Results of a more radical operation. Lancet 
1954;1:176-178. 

23. Wyatt J, Sugarbaker E, Stanton M: Involvement of internal mamma- 
ry lymph nodes in carcinoma of the breast. Am J Pathol 1955;31:143-150. 

24. Sugarbaker E: Extended radical mastectomy: Its superiority in the 
treatment of breast cancer. JAMA 1964;187:136-139. 

25. Pavrovsky J, Tersip K, Palecek L: Results of radical operation for 
mammary gland carcinoma with revision of the parasternal space. Int Surg 
1969;51:509-514. 

26. Urban J, Marjani M: Significance of internal mammary lymph node 
metastases in breast cancer. AJR 1971;1:130-136. 

21. Richardson J, Meeker W, Jewell W: The morbidity of the extended 
radical vs the standard radical mastectomy. J Ky Med Assoc 1972710:537- 
539. 

28. Caceres E: Radical and extended surgery for cancer. Surg Annu 
1973;5:55-67. 

29. Livingston S, Arlen M: The extended extrapleural radical mastecto- 
my. Ann Surg 1974;179:260-265. 


Staging of Breast Cancer—Morrow & Foster 751 





IN merits te mmsientely severe | [aM 


conse WICOCIN firs 


hydrocodone bitartrate 5 mg. with acetamino TR n) bs 





Effective pain relief without codeine 





VICODIN is a unique narcotic analgesic formula containing: 
hydrocodone bitartrate 5 mg.* with acetaminophen 500 mg. 


* Warning: May be habit forming 





In three well controlled clinical studies, VICODIN demonstrated its effectiveness in relieving 
modercte to moderately severe pain. 


complete 2. 
a lot Vicodinn - 25 
Tylenol w 


4 
3 
2 








3 3 
g © 
E 2 9 2 
£ £ 
£ 2 
c 
5 1 5 1 
Q o 
2 = 
0 0 
Hour 1 3 4 Hour 1 2 3 4 5 6 Hour 14 2 3 4 5 6 
VICODIN, c new analgesic: To be published; data on file To be published; data on file 
clinical evaluation of efficacy and safety Knoll Pharmaceutical Company. Knoll Pharmaceutical Company. 


HOPKINSON, J.H. Ill: Curr. Ther. 
Res. Vol. 24 (6): 633,1978. 


Long lasting Convenient to prescribe 
E The usual adult dose is one tablet every six E VICODIN is a Schedule @ narcotic. 


Jodi Cis NCCI Ona E Up to 5refills in 6 months, at your discretion, 
E In cases of more severe pain, two tablets every where state law permits. 

six hours or one tablet more frequently than 

every six hours may be needed. 


B VICODIN tablets are scored to facilitate 
titration. 
RES 


E Prescribing by phone is permissible in most 
states. 





hydrocodone bitartrate 5 mg: with acetaminophen 500 mg. 
*Warning: May be habit forming 


KNOLL PHARMACEUTICAL COMPANY 
Whippany, New Jersey 07981 


e Member Company, Certified Medical Representatives Institute, Inc. 


Please see following page for brief summary of prescribing information. 


"vicodin: 


hydrocodone bitartrate 5 mg; with acetaminophen 500 mg. 
* Warning: May be habit forming. 


INDICATIONS AND USAGE: For the relief of moderate to moderately severe pain. 


CONTRAINDICATIONS: Hypersensitivity to hydrocodone or acetaminophen; intra- 
cranial lesion associated with increased intracranial pressure; status asthmaticus; 
liver disease. 


WARNINGS 


Respiratory Depression: At high doses or in sensitive patierts, hydrocodone may 
produce dose-related respiratory depression by acting directly on brain stem res- 
piratory centers. Hydrocodone also affects centers that control respiratory rhythm. 
and may produce irregular and periodic breathing. 


Head Injury and Increased Intracranial Pressure: The respiratory depressant 
effects of narcotics and their capacity to elevate cerebrospinal fluid pressure may 
be markedly exaggerated in the presence of head injury, other intracranial lesions 
or a preexisting increase in intracranial pressure. Furthermore, narcotics produce 
adverse reactions which may obscure the clinical course of patients with head 
injuries. 

Acute Abdominal Conditions: The administration of narcotics may obscure the 
diagnosis or clinical course of patients with acute abdominal conditions. 


PRECAUTIONS 


Special Risk Patients: As with any narcotic analgesic agent, VICODIN should be 
used with caution in elderly or debilitated patients and those with severe impair- 
ment of hepatic or renal function, hypothyroidism, Addison's disease. prostatic 
hypertrophy or urethral stricture. The usual precautions should be observed and the 
possibility of respiratory.depression should be kept in mind. 


Usage in Ambulatory Patients: VICODIN, like all narcotics, may impair the mental 
and/or physical abilities required for the performance of potentially hazardous 
tasks such as driving a car or operating machinery; patients should be cautioned 
accordingly. 


Cough Reflex: Hydrocodone suppresses the cough reflex; as with all narcotics, 
caution should be exercised when VICODIN is used postoperatively and in patients 
with pulmonary disease. 


Drug Interactions: Patients receiving other narcotic analgesics, general anes- 
thetics, phenothiazines, other tranquilizers, sedative-hypnotics or other CNS de- 
pressants (including alcohol) concomitantly with VICODIN may exhibit an additive 
CNS depression. When such combined therapy is contemplated, the dose of one or 
both agents should be reduced. 


Usage in Pregnancy: Pregnancy Category C. Hydrocodone has been shown tobe 
teratogenic inhamsters when given in doses 700 times the human dose. There are no 
adequate and well-controlled studies in pregnant women. VICODIN should be used 
during pregnancy only if the potential benefit justifies the potential risk to the fetus. 


Nonteratogenic effects: Babies born to mothers who have been taking opioids 
regularly prior fo delivery will be physically dependent. The withdrawal signs in- 
clude irritability and excessive crying. tremors, hyperactive reflexes, increased 
respiratory rate, increased stools, sneezing, yawning, vomiting, and fever. 


The intensity of the syndrome does not always correlate with the duration of mater- 
nal opioid use or dose. There is no consensus on the best method of managing 
withdrawal. Chlorpromazine 0.7 to1.0 mg/kg qóh. phenobarbital 2 mg/kg qóh, and 
paregoric 2 to 4 drops/kg q4h, have been used to treat withdrawal symptoms in 
infants. The duration of therapy is 4 to 28 days, with the dosage decreased as 
tolerated. 


Labor and Delivery: As with all narcotics, administration of VICODIN to the mother 
shortly before delivery may result in some degree of respiratory depression in the 
newborn, especially if higher doses are used. 


Nursing Mothers: It is not known whether this drug is excreted in human milk. 
Because many drugs are excreted in human milk and because of the potential for 
serious adverse reactions in nursing infants from VICODIN, a decision should be 
made whether to discontinue nursing or to discontinue the drug, taking into account 
the importance of the drug to the mother. 


Pediatric Use: Safety and effectiveness in children have not been established. 
ADVERSE REACTIONS 


Central Nervous System: Sedation, drowsiness, mental clouding. lethargy, im- 
pairment of mental and physical performance, anxiety, fear, dysphoria, dizziness, 
psychic dependence, mood changes. 


Gastrointestinal System: Nausea and vomiting may occur; they are more frequent 
in ambulatory than in recumbent patients. The antiemetic phenothiazines are useful 
in suppressing these effects; however, some phenothiazine derivatives seem to be 
antianalgesic and to increase the amount of narcotic required to produce pain 
relief. while other phenothiazines reduce the amount of narcotic required to pro- 
duce a given level of analgesia. Prolonged administration of VICODIN may pro- 
duce constipation, 


Genitourinary System: Ureteral spasm, spasm of vesical sphincters and urinary 
retention have been reported. 


Respiratory Depression: VICODIN may produce dose-related respiratory depres- 
sion by acting directly on brain stem respiratory centers. Hydrocodone also affects 
centers that control respiratory rhythm, and may produce irregular and periodic 
breathing. If significant respiratory depression occurs, it may be antagonized by the 
use of naloxone hydrochloride, 0.005 mg/kg intravenously. Apply other supportive 
measures when indicated. 


DRUG ABUSE AND DEPENDENCE: VICODIN is a Schedule III narcotic. Psychic de- 
pendence, physical dependence, and tolerance may develop upon repeated 
administration of narcotics; therefore, VICODIN should be prescribed and adminis- 
tered with caution. However, psychic dependence is unlikely to develop when 
VICODIN is used for a short time for the treatment of pain. Physical dependence. the 
condition in which continued administration of the drug is required to prevent the 
appearance of a withdrawal syndrome, assumes clinically significant proportions 
only after several weeks of continued narcotic use. although some mild degree of 
physical dependence may develop after a few days of narcotic therapy Tolerance, 
in which increasingly large doses are required in order to produce the same degree 
of analgesia, is manifested initially by a shortened duration of analgesic effect, and 
subsequently by decreases in the intensity of analgesia. The rate of development of 
tolerance varies among patients. 

DOSAGE AND ADMINISTRATION: VICODIN is given orally. The usual adult dose is 
one tablet every 6 hours as needed for pain. In cases of more severe pain, two tab- 
lets every 6 hours or one tablet more frequently than every 6 hours (up to 8 tablets in 
24 hours) may be required. 





Knoll Pharmaceutical Company, Whippany, New Jersey 07981 
Member Company, Certified Medical Representatives Institute, Inc. 


® April 1980 5638 











FACULTY POSITION AS. 
DIRECTOR OF BURN CENTER 


The Department of Surgery at the 
University of North Carolina School of 
Medicine seeks an academic surgeon 
whose primary responsibility will be 
to direct the new twenty-three bed 
Burn Center at the North Carolina 
Memorial Hospital. The applicant 
should be a fully qualified general or 
plastic surgeon with a demonstrated 
expertise in the care of burned 
patients. Administrative, teaching 
and research capabilities. should be 
consonant with the responsibilities of 
the position. Applicants should send 
their curriculum vitae and bibliogra- 
phy to Colin G. Thomas, Jr., M. D., 
Professor and Chairman, Department 
of Surgery, Division of Health Affairs, 
University of North Carolina at Cha- 
pel Hill, 136 Burnett-Womack Clinical 
Sciences Building 229H, Chapel Hill, 
North Carolina 27514. The University 
of North Carolina is an Equal Oppor- 
tunity/Affirmative Action Employer. 








29" | 





JOIN US. 





We can do 
much more 
together. 





L1 


Spontaneous Rupture of the Esophagus 


Scot L. Bradley, MD; Peter C. Pairolero, MD; W. Spencer Payne, MD; Douglas R. Gracey, MD 


€ The records of all patients with spontaneous esophageal 
perforations who were examined between August 1966 and 
December 1978 were reviewed. Eleven patients (six men and five 
women) whose mean age was 62.8 years were treated during this 
period. Precipitating factors that contributed to perforation were 
identified in all patients. Ten patients had epigastric or low 
sternal pain. Chest roentgenograms were abnormal for all 
patients. Two patients were treated conservatively, and both 
died. Of the nine patients treated by thoracotomy, the two who 
were treated within 24 hours of perforation survived. Of the seven 
patients treated later than 24 hours, only three survived. Late 
treatment consisted of either primary closure or esophageal 
exclusion. Prompt surgical intervention remains the treatment of 
choice. 

(Arch Surg 1981;116:755-758) 


d oen rupture of the esophagus (Boerhaave's syn- 
drome) is usually rapidly fatal unless the condition is 
promptly diagnosed and immediately treated.'^ Although 
survival without surgical intervention has been reported, 
surgical repair within 24 hours of perforation offers the 
best chance of survival.’* This report reviews our most 
recent experience with spontaneous perforation of the 
esophagus. | 


PATIENTS 


Between August 1966 and December 1978, 11 patients (six men 
and five women) with spontaneous rupture of the esophagus were 
examined at the Mayo Clinic. The average age was 62.8 years, with 
a range of 43 to 82 years. Only two patients were initially 
examined at our institution, the remaining nine being transferred 
from other facilities. 
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PRECIPITATING FACTORS 


Precipitating factors that contributed to perforation 
were identified in all 11 patients. Vomiting preceded 
perforation in seven of 11 patients, with two patients 
having only a single episode of vomiting. In the remaining 
four patients, perforation occurred after prolonged hiccups 
in two patients; esophageal spasm in one patient with a 
long history of dysphagia; and tissue necrosis in one 
patient with fulminant diffuse vasculitis. Other associated 
diseases that may have contributed to perforation included 


. cholecystitis in one patient, a bleeding gastric ulcer in one 


patient, and the presence of a diaphragmatic hernia in one 
patient with a history of reflux. 


SYMPTOMS AND SIGNS 


Ten patients had epigastric or low substernal pain, with 
the pain extending to the shoulder in four patients and to 
the low back in two patients. All seven patients with 
vomiting experienced hematemesis, but in one patient this 
was due to a bleeding gastric ulcer. Three additional 
patients had severe dyspnea. 

At the initial examination, five patients had systolic 
blood pressures of less than 100 mm Hg, and of these, three 
died. Subeutaneous air was noted over the anterior chest 
wall in three patients. Oral temperatures were recorded for 
seven patients, but only two had temperatures of more 
than 37.8 ?C. 


DIAGNOSTIC STUDIES 


Ten patients had chest roentgenography at the onset of 
symptoms. Findings were abnormal in all ten patients. 
Five patients had a left-sided pleural effusion, three had a 
left-sided hydropneumothorax, and one had a bilateral 
pleural effusion. The remaining patient had opacification 
of the left lower lung field, without evidence of effusion. 
Three of the ten patients also had subcutaneous or medias- 
tinal air. 
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Leukocyte counts were made in seven patients; five had 
counts greater than 15,000/cu mm. Thoracentesis was 
performed in only three patients. In two patients, the fluid 
was cloudy and purulent. In the remaining patient, the 
fluid was clear, with a pH of less than 5.0. 


TREATMENT 


Two of the 11 patients did not undergo surgical explora- 
tion. In one of the two patients, a chest tube was inserted 
20 hours after perforation to drain a pleural effusion. The 
diagnosis, however, was not established until five days 
later. Because there were no signs of continuing sepsis at 
that time, surgery was not advised. However, after 13 days 
of apparently uneventful recovery, the patient died sud- 
denly of cardiac arrhythmia. The second patient had been 
receiving high-dose steroid therapy for a fulminant vascu- 
litis, and an antemortem diagnosis of esophageal perfora- 
tion was not made. The patient, in whom a right-sided 
hemiparesis had recently developed, became rapidly unre- 
sponsive and died 54 hours later, without signs of sepsis. 
Postmortem examination demonstrated recent cerebral, 
renal, pulmonary, and esophageal infarcts, with a large 
perforation in the lower esophagus secondary to extensive 
vasculitis. The steroid therapy may have masked symp- 
toms of pleural and peritoneal irritation. - 

Nine of the 11 patients underwent thoracotomy. Only 
two patients, however, underwent exploration within the 
first 24 hours after perforation. In both patients the 
perforation was closed primarily, followed by extensive 
pleural and mediastinal drainage. Both patients were 
given parenteral broad-spectrum antibioties. Total paren- 
teral nutrition also was instituted in each patient. Despite 
extensive pleural and mediastinal inflammation, the first 
patient recovered uneventfully, and he was dismissed on 
the 17th postoperative day. In the second patient, hema- 
temesis recurred immediately after the operation, and he 
underwent a gastric-wedge excision and pyloroplasty for a 
bleeding gastric ulcer on the second postoperative day. The 
remainder of his recovery was uneventful, and he was 
dismissed on the 23rd postoperative day. At dismissal, both 
patients could eat a mechanical soft diet without evidence 
of dysphagia. 

Four patients underwent surgery one to five days after 
perforation. The surgical procedures that were performed 
varied, depending on the extent of necrosis present. Two of 
the four patients underwent surgical exploration 30 hours 
after perforation. One patient was treated by insertion of a 
large T-tube into the esophageal perforation, with pleural 
drainage. Because of continuing sepsis, a partially divert- 
ing cervical esophagostomy, ligation of the distal esopha- 
gus with umbilical tape, gastrostomy, and jejunostomy was 
performed 12 days later, with good results. However, the 
patient died ten days later, with sepsis due to an undiag- 
nosed perforated duodenal ulcer. The second patient, who 
underwent thoracotomy at 30 hours after perforation, had 
been treated initially at another institution. Surgery con- 
sisted of primary closure of the perforation, followed by 
reinforcement of the suture line with a flap of parietal 
pleura. The pleural cavity also was drained. Because of 
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continuing pleural contamination, the patient was trans- 
ferred to our hospital, where a colon interposition between 
the cervical portion of the esophagus and stomach, vagoto- 
my, pyloroplasty, and gastrostomy were performed one 
week later. The intrathoracic esophagus was also removed 
at the same time. The patient did well and was dismissed 
31 days after esophageal rupture. The third patient in this 
group underwent primary closure and pleural drainage at 
another institution 36 hours after perforation. The repair 
subsequently dehisced, and the patient was transferred to 
our hospital three months after esophageal perforation 
because of meningitis; he died two days later. The fourth 
patient underwent primary closure of the perforation, with 
a partially diverting esophagostomy, ligation of the distal 
esophagus with umbilical tape, gastrostomy, and jejunosto- 
my 60 hours after rupture. The mediastinum and pleural 
cavity were drained without thoracotomy. The patient 
remained septic, and empyema developed that necessitated 
decortication four weeks later. This patient died one week 
later of aspiration of a spontaneously draining intrapleural 
abscess. 

Three patients underwent thoracotomy six days or more 
after spontaneous esophageal perforation. In one patient, 
primary closure of the perforation, decortication, pleural 
drainage, gastrostomy, and jejunostomy were done after 
six days. The repair subsequently dehisced, but adequate 
chest drainage was accomplished by means of open drain- 
age. The fistula gradually closed, and the patient was 
dismissed 73 days later. Another patient had a partially 
diverting cervical esophagostomy, ligation of the distal 
portion of the esophagus, and mediastinal and pleural 
drainage one week after esophageal perforation. Closure of 
the esophagus was not possible because of tissue destruc- 
tion. The patient was dismissed six weeks later after 
surgery to reestablish esophageal continuity. The third 
patient underwent drainage of an empyema cavity at 
another hospital 38 days after esophageal perforation. He 
was then transferred to our hospital two weeks later 
because of continued pleural soiling, where a cervical 
esophagostomy and ligation of the distal portion of the 
esophagus with umbilical tape was performed. The patient 
died two days later of cardiac failure. 

Of the 11 patients considered, six died. Two patients died 
of septic shock. The source of sepsis was continued pleural 
contamination in one of these patients and an undiagnosed 
perforated duodenal ulcer with peritonitis in the other. A 
third patient died as a result of aspiration from a broncho- 
pleural fistula. A fourth patient died of meningitis, which 
likely arose from septicemia related to continued pleural 
soiling subsequent to breakdown of an initial esophageal 
repair. A fifth patient died unexpectedly of a cardiac 
arrhythmia. The sixth patient died as a result of a fulmi- 
nant vasculitis, which was the primary cause of the esoph- 
ageal perforation. 


COMMENT 


Spontaneous rupture of the esophagus is generally rap- 
idly fatal unless promptly diagnosed and treated. Because 
of its rarity and nonspecific manifestation, diagnosis is 
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often delayed or missed entirely. Only about one third of 
spontaneous esophageal perforations are diagnosed ini- 
tially,*'^ with the most frequent misdiagnoses being perfo- 
rated peptic ulcer, myocardial infarction, dissecting aortic 
aneurysm, spontaneous pneumothorax, acute cholecystitis, 
pancreatitis, pulmonary embolism, and incarcerated dia- 
phragmatic hernia.*-*""* Two (18%) of our patients had 
delayed diagnoses. 

Spontaneous esophageal perforations have occurred 
after emesis, childbirth, defecation, convulsions, and force- 
ful swallowing." The patients are typically obese, middle- 
aged, alcoholic men, although spontaneous ruptures have 
occurred in infants. Approximately 10% of patients with 
perforations have preexisting esophageal diseases, such as 
diverticulosis, esophagitis, and hiatal hernia.^^': 

Most spontaneous esophageal perforations are several 
centimeters long and are located along the left lateral 
aspect of the esophagus, 3 to 5 em above the gastroeso- 
phageal junction. Mosher’ demonstrated that the 
musculature at the lower part of the esophagus is thin and 
conical, with segmental defects in the circular muscle 
where the vessels and nerves enter laterally. With the liver 
and gastric fundus supporting the intra-abdominal esopha- 
gus''^* and the pericardial sac and aorta supporting the 
lower intrathoracic esophagus anteriorly and posteriorly, 
the left lateral wall of the esophagus remains least sup- 
ported and is most likely to expand and rupture from a 
sudden increase in intraluminal pressure. Foster: sug- 
gested that the rapidity of increase in pressure, rather 
than the actual pressure, is responsible for the perfora- 
tion. 

Lower esophageal perforations are most frequently asso- 
ciated with intense lower thoracic or epigastric pain, which 
frequently extends into the back, as occurred in ten of 
our 11 patients. Swallowing and breathing aggravate the 
pain. There may also be respiratory distress with tachy- 
pnea and cyanosis. Subcutaneous emphysema may occur at 
any time owing to dissection of air from either the 
mediastinum or the pleural cavity." Fever and shock 
rapidly develop as food and digestive fluids are spread 
throughout the mediastinum and pleural cavity by respira- 
tory movements after perforation. The inflammatory 
response to the injury may be accompanied by fluid 
accumulation as great as 1 L/hr, leading to both hypovo- 
lemia and mediastinal shifting. The combination of vomit- 
ing, abdominal and lower thoracic pain, tachypnea, and 
subcutaneous emphysema are highly suggestive of the 
diagnosis of esophageal rupture. 

Roentgenograms of the chest in cases of esophageal 
perforation initially demonstrate a widened mediastinum. 
Within a few hours, a pleural effusion develops. The 
effusion generally is unilateral, although it is bilateral in 
10% of patients. The esophagopleural communication fre- 
quently results in a hydropneumothorax, with eventual 
extravasation of air into the subeutaneous and mediastinal 
tissues. 

Àn esophagogram with a water-soluble contrast medium 
will demonstrate the perforation in approximately 95% of 
patients.*'^ Esophagoscopy has been advocated for diagno- 
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sis, but its use, except to remove a foreign body, is usually 
unnecessary and frequently contraindicated.' Thoracente- 
sis with an increase in amylase levels and a decrease in pH 
below 7.0 also may be helpful.'* If a chest tube is in place, 
the diagnosis of esophageal perforation frequently can be 
made by having the patient swallow a small amount of 
dilute methylene blue and observing its accumulation in 
the chest-tube drainage. 

Spontaneous perforation of the esophagus should be 
treated by prompt surgical intervention. The preferred 
treatment is direct suture closure of the perforation, 
removal of any distal obstruction, and adequate mediasti- 
nal and pleural drainage. If gastroesophageal reflux has 
been present previously, an antireflux procedure should be 
considered. Total parenteral nutrition, along with paren- 
terally administered antibiotics, should be instituted early. 
The esophagus should be kept at rest for at least two to 
three weeks before roentgenography is done, and oral 
feedings should not be restarted until an esophazogram 
demonstrates no extravasation of contrast medium. The 
recovery of both of our patients who had surgery within 
the first 24 hours after esophageal perforation exemplifies 
the advantages of early diagnosis and repair. 

Of major concern are esophageal perforations that are 
diagnosed more than 24 hours after they occur, or those in 
which a fistula with acute suppuration develops after 
initial repair. Mortality remains high for these patients, 
unless infection can be confined by appropriate drainage 
of the thorax and unless continuing contaminatior of the 
mediastinum and pleural space with salivary and gastric 
secretions can be prevented.':*?" Because of the less than 


We cannot advocate a single modality of treatment as 
optimal after late identification of esophageal perforation 
because the amount of tissue destruction may vary. Only 
three of our seven patients who were treated 24 hours after 
perforation survived. Four patients who were treated late 
underwent esophageal exclusion. Although three of these 
patients died, only one death was related to continuing 
sepsis. Two other patients died of consequences of serious 
illness, but the deaths were not directly related to the 
esophageal rupture and occurred too soon after surgery for 
the adequacy of this repair to be assessed. The remaining 
three patients who were treated more than 24 hours after 
perforation underwent primary closure with drainage. 
Although only one of these patients died, one of the 
survivors eventually required a colon interposition. 

The treatment of esophageal perforation after late 
diagnosis is considerably more complicated than is the 
decision between conservative drainage and a major oper- 
ation. The ultimate course of a patient who has med astini- 
tis secondary to perforation depends on many variables, 
including extent and duration of perforation, presence of 
associated esophageal disease, and whether or not the 
disruption is contained with internal drainage. Of equal 
significance is that few surgeons have the opportunity to 
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treat many patients who have such perforations. Conse- 
quently, most reports are anecdotal, and prospective ran- 
domized studies are not performed. 
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Brief Summary 
CONSULT PACKAGE INSERT FOR FULL PRESCRIBING INFORMATION 


Microbiology: The bactericidal activity of cefotaxime sodium results from inhibition of cell 
wall synthesis. Cefotaxime sodium has in vitro activity against a wide range of gram-positive 
and gram-negative organisms. Claforan has a high degree of stability in the presence of beta- 
lactamases. both penicillinases and cephalosporinases, of gram-negative and gram-positive 
bacteria. The following n vitro data are available. but their clinical significance is unknown. 


Gram-positive: Staphylococcus aureus, including penicillinase and non-penicillinase produc- 
ing strains, Staphylococcus epidermidis, Streptococcus pyogenes (Group A beta-hemolytic 
streptococci), Streptococcus agalactiae (Group B streptococci) (NOTE: Most strains of entero- 
cocci, e.g., S. faecalis are resistant.), Streptococcus pneumoniae (formerly Diplococcus 
pneumoniae ). 


Gram-negative: Citrobacter species, Enterobacter species, Escherichia coli, Haemophilus 
influenzae (including ampicillin-resistant H. influenzae). Kiebsiella species (including K. pneu- 
moniae). Neisseria gonorrhoeae. Proteus mirabilis, Proteus morganii, Proteus rettgeri, 
Proteus vulgaris, Providencia species. Salmonella species (including S. typhi). Serratia 
species. Shigella species. 


Anaerobes: Bacteroides species, Clostridium species (NOTE: Most strains of C. difficile are 
resistant.), Peptococcus species, Peptostreptococcus species. 


Cefotaxime sodium is active against some strains of Pseudomonas aeruginosa. 


Susceptibility Tests: Quantitative methods that require measurement of zone diameters give 
the most precise estimate of antibiotic susceptibility One such procedure has been recom- 
mended for use with discs to test susceptibility to cefotaxime sodium. Interpretation involves 
correlation of the diameters obtained in the disc test with minimum inhibitory concentration 
(MIC) values for cefotaxime sodium. 


Reports from the laboratory giving results of the standard single-disc susceptibility test using 
a 30-4g cefotaxime sodium disc should be interpreted according to the following criteria: 


Susceptible organisms prodüce zones of 23 mm or greater, indicating that the 
tested organism is likely to respond to therapy. 


Organisms of intermediate susceptibility produce zones of 18 to 22 mm, indicating 
that the tested organism would be susceptible if high dosage is used or if the 
infection is confined to tissues and fluids (e.g.. urine), in which high antibiotic 
levels are attained. 


Resistant organisms produce zones of 17 mm or less, indicating that other therapy 
should be selected. 


Organisms having zones of less than 18 mm around the cephalothin disc are not necessarily 
of intermediate susceptibility or resistant to cefotaxime sodium. 


Organisms should be tested with the cefotaxime sodium disc, since cefotaxime sodium has 
been shown by in vitro tests to be active against certain strains found resistant to cephalosporin 
class discs. The cefotaxime sodium disc should not be used for testing susceptibility to other 
cephalosporins. 

A bacterial isolate may be considered susceptible if the MIC value for cefotaxime sodium is 
not more than 8 «g/ml. Organisms are considered resistant to cefotaxime sodium if the MIC is 
greater than 16 ug/ml. 


INDICATIONS AND USAGE 
Claforan is indicated for the treatment of serious infections caused by susceptible strains of the 
designated microorganisms in the diseases listed below. 


(1) Lower respiratory tract infections, including pneumonia, caused by Streptococcus 
pneumoniae (formerly Diplococcus pneumoniae), Streptococcus pyogenes (Group A 
streptococci) and other streptococci (excluding enterococci, e.g.. Streptococcus faecalis). 
Staphylococcus aureus (penicillinase and non-penicillinase producing). Escherichia coli, 
Klebsiella species. Haemophilus influenzae (including ampicillin-resistant strains), and En- 
terobacter species. 


(2) Urinary tract infections caused by Escherichia coli, Klebsiella species, Enterobacter 
species, Proteus mirabilis, indole positive Proteus (i.e., P morganii, P. rettgeri, and P. vul- 
garis). and Staphylococcus epidermidis. 


(3) Gynecological infections, including endometritis and pelvic cellulitis caused by Escheri- 
chia coli, streptococci (excluding enterococci, e.g.. S. faecalis) and Peptostreptococcus 
species. 


(4) Bacteremia/Septicemia caused by Escherichia coli and Klebsiella species. 


(5) Skin and skin structure infections caused by Staphylococcus aureus (penicillinase 
and non-penicillinase producing). Streptococcus pyogenes (Group A streptococci) and other 
streptococci (excluding enterococci, e.g.. S. faecalis), Escherichia coli, Proteus mirabilis, and 
indole positive Proteus (i.e.. P morganii, P. rettgeri, and P. vulgaris). 


Specimens for bacteriologic culture should be obtained prior to therapy in order to isolate and 
identify causative organisms and to determine their susceptibilities to Claforan. Therapy may be 
instituted before results of susceptibility studies are known; however, once these results become 
available, the antibiotic treatment should be adjusted accordingly. 


CONTRAINDICATIONS 
Ciaforan is contraindicated in patients who have shown hypersensitivity to cefotaxime sodium or 
the cephalosporin group of antibiotics. 


WARNINGS 

BEFORE THERAPY WITH CLAFORAN IS INSTITUTED. CAREFUL INQUIRY SHOULD BE 
MADE TO DETERMINE WHETHER THE PATIENT HAS HAD PREVIOUS HYPERSEN- 
SITIVITY REACTIONS TO CEFOTAXIME SODIUM. CEPHALOSPORINS, PENICILLINS, OR 
OTHER DRUGS. THIS PRODUCT SHOULD BE GIVEN WITH CAUTION TO PATIENTS WITH 
TYPE | HYPERSENSITIVITY REACTIONS TO PENICILLIN. ANTIBIOTICS SHOULD BE 
ADMINISTERED WITH CAUTION TO ANY PATIENT WHO HAS DEMONSTRATED SOME 
FORM OF ALLERGY. PARTICULARLY TO DRUGS. IF AN ALLERGIC REACTION TO CLAFO- 
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PRECAUTIONS 

Claforan has not been shown to be nephrotoxic; however, because high and prolonged serum 
antibiotic concentrations can occur from usual doses in patients with transient or persistent 
reduction of urinary output due to renal insufficiency, the total daily dosage should be reduced 
when Claforan is administered to such patients. Continued dosage should be determined by 
degree of renal impairment. severity of infection, and susceptibility of the causative organism. 

Although: there is no clinical evidence supporting the necessity of changing the dosage o! 
cefotaxime sodium in patients with even profound renal dysfunction. it is suggested that, until 
further data are obtained. the dose of cefotaxime sodium be halved in patients with estimated 
creatinine clearances of less than 20 ml /min/1.73 m?. 

When only serum creatinine is available, the following formula? (based on sex, weight. and 
age of the patient) may be usec to convert this value into creatinine clearance. The serum 
creatinine should represent a steady state of renal function. 

Weight (kg) x (140 — age) 


72 x serum creatinine 


Males: 


Females: 0.85 x above value 


As with other antibiotics, prolonged use of Claforan may result in overgrowth of nonsuscepti- 
ble organisms. Repeated evaluation of the patients condition is essential. If superinfection 
occurs during therapy. appropriate measures should be taken. 


Drug Interactions: Increased nephrotoxicity has been reported following concomitant admin- 
istration of cephalosporins and aminoglycoside antibiotics. 


Carcinogenesis, Mutagenesis: Long-term studies in animals have not been performed to 
evaluate carcinogenic potential. Mutagenic tests included a micronucleus and an Ames test. 
Both tests were negative for mutagenic effects. 


Pregnancy (Category B): Reproduction studies have been performed in mice and rats at 
doses up to 30 times the usual human dose and have revealed no evidence of impaired fertility 
or harm to the fetus due to Claforan'" (cefotaxime sodium). However. there are no well-con- 
trolled studies in pregnant women. Because animal reproductive studies are not always predic- 
tive of human response, this drug should be used during pregnancy only if clearly needed. 


Nonteratogenic Effects: Use of the drug in women of child-bearing potential requires that the 
anticipated benefit be weighed against the possible risks. 


In perinatal and postnatal studies with rats, the pups in the group given 1200 mg/kg of 
Claforan were significantly lighter in weight at birth and remained smaller than pups in the 
control group during the 21 days of nursing. 


Nursing Mothers: Claforan is excreted in human milk in low concentrations. Caution should 
be exercised when Claforan is administered to a nursing woman. 


Pediatric Use: Safety and effectiveness in infants and children have not yet been established. 


ADVERSE REACTIONS 
Claforan is generally well tolerated. The most common adverse reactions have been local reac- 
tions following IV or IM injection. Other adverse reactions have been encountered infrequently. 


The most frequent adverse reactions (greater than 1%) are: 


Local (5.1%) - Injection site inflammation with IV administration. Pain, induration, and ten- 
derness after IM injection. 

Hypersensitivity (1.996) - Rash. pruritus, fever. 

Gastrointestinal (1.7%) - Colitis, diarrhea, nausea, and vomiting. 


Less frequent adverse reactions (less than 1%) are: 


Hemic and Lymphatic System - Granulocytopenia. transient leukopenia, eosinophilia and 
neutropenia have been reported. Some individuals have developed positive direct 
Coombs Tests during treatment with the cephalosporin antibiotics. 

Genitourinary System - Moniliasis. vaginitis. 

Central Nervous System - Headache. 

Liver - Transient elevations in SGOT. SGPT, serum LDH, and serum alkaline phosphatase 
levels have been reported. 

Kidney - As with some other cephalosporins, transient elevations of BUN have been occa- 
sionally observed with Claforan. 

DOSAGE AND ADMINISTRATION 

The usual adult dosage for Claforan is 1 gram every six to eight hours. Dosage and route of 
administration should be determined by susceptibility of the causative organisms. severity of the 
infection, and the condition of the patient (see table for dosage guideline). Claforan may be 
administered IV or IM after reconstitution. 


GUIDELINES FOR DOSAGE OF CLAFORAN 


Daily 
Dose 
Type (grams) Frequency and Route 
Uncomplicated infections such 2 1 gram every 12 hours IM or IV 
as pneumococcal pneumonia or 
acute urinary tract infection 
Moderate to severe infections 3-6 1-2 grams every 6-8 hours IM or IV 
Infections commonly needing 6-8 2 grams every 6-8 hours IV 
antibiotics in higher dosage (e.g.. 
septicemia) 


Life-threatening infections upto12 2grams every 4 hours IV 
The maximum daily dosage should not exceed 12 grams. 


Impaired Renal Function - see PRECAUTIONS section. 


NOTE: As with antibiotic therapy in general, administration of Claforan should be continued for a 
minimum of 48 to 72 hours after the patient defervesces or after evidence of bacterial eradica- 
tion has been obtained; a minimum of 10 days of treatment is recommended for infections 
caused by Group A beta-hemolytic streptococci in order to guard against the risk of rheumatic 
fever or glomerulonephritis; frequent bacteriologic and clinical appraisal is necessary during 
therapy of chronic urinary tract infection and may be required for several months after therapy 
has been completed: persistent infections may require treatment of several weeks: and doses 
smaller than those indicated above should not be used. 
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simulated Surgical Wound 


Infection in Mice 


Effect of Stimulation on 
Nonspecific Host Defense Mechanisms 


Kerry M. Fagelman, MD; Lewis M. Flint, Jr, MD; Martha T. McCoy, MD; 


Hiram C. Polk, Jr, MD; Laura S. Trachtenberg, MA 


€ Experiments were conducted to ascertain whether nonspe- 
cific host defenses could be enhanced in a reliable animal model 
simulating the local bacterial infection that frequently compli- 
cates surgical wounds. The test lesion was studied in detail and 
exemplifies the concept that the ultimate expression of the 
host-pathogen interaction is the capacity of that pathogen to 
persist or grow in a given host. Mice were challenged by 
intramuscular insertion of cotton suture impregnated with 10’ to 
10° Escherichia coli K-12. The mice were subsequently killed at 
intervals, and the suture and muscle mass were retrieved, 
homogenized, and quantitatively cultured. Numbers of viable 
organisms in tissue from control animals were compared with 
those from experimental animals that received BCG (Bacillus 
Calmette-Guérin) vaccine, a nonspecific immunostimulant, prior 
to bacterial challenge. Improved tissue antibacterial activity 
appeared in animals that had received BCG vaccine 13 days 
prior to bacterial challenge. Differing doses and intervals were 
not protective. Enhancement of nonspecific host defense mech- 
anisms may be helpful in combination with current measures for 
improved control of surgical wound infection. 

(Arch Surg 1981;116:761-764) 
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(C0 of microbial contamination and infection contin- 
ues to be extremely important in the care of surgical 
patients. Advances in technology have reduced the number 
of postoperative complications, but have also served to 
identify infection as the major factor limiting reccvery of 
patients after injury or operation. 

Each form of antimicrobial therapy has intrinsic limita- 
tions. Antisepsis and asepsis, which are central to preven- 
tion, are not functionally absolute. Active and passive 
immunization have shown limited effectiveness due to 
their specificity. Antibiotics, used prophylactically or ther- 
apeutically, have a limited spectrum, and resistant 
microbes frequently emerge. At present, more than half 
the deaths among surgical patients are due to the primary 
or secondary effects of infection. 

Theoretically, enhancement of nonspecific host-defense 
mechanisms, in concert with present methods, could reduce 
the incidence of bacterial escape from appropriately pre- 
scribed therapy. Clinical situations are multifactorial, with 
many influences being resistant to experimental control or 
analysis. Therefore, laboratory studies are necessary to 
ascertain whether nonspecific host-defense mechanisms 
could be enhanced in a reliable animal model that simulates 
surgical wound infection. We studied the effects of BCG 
(Bacillus Calmette-Guérin) vaccine on tissue antibacterial 
properties in a murine model of wound infection. 
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Graph of each experiment, illustrating growth in infected muscle 
suture unit determined by percent of bacteria recovered. Dose of 
BCG (Bacillus Calmette-Guérin) vaccine administered was 0.2 mL 
13 days prior to bacterial challenge. Inoculated group differs 
Statistically from control group (P — .004). 


762 Arch Surg—Vol 116, June 1981 


Table 1.—Preliminary Experiments 


Interval Between 
Bacillus Calmette- 
Guérin Inoculation 

and Bacterial 
Challenge, 


Dose of Bacillus 
No. of Calmette-Guérin, 
Mice Tested mL* 





*One milliliter is equivalent to 1 to 8 x 10* viable organisms. 


MATERIALS AND METHODS 
Preparation of Materials 


Bacteria-laden suture was prepared by immersing segments of 
sterile 2-0 cotton suture in sterile nutrient broth. The broth was 
inoculated with Escherichia coli K-12. The mixture was incubated 
in a constant agitating incubator at 37 °C for 16 hours to provide 
bacterial permeation of the suture fiber. 

Quantitative cultures of test sutures prior to implantation were 
obtained by placing l-em portions of contaminated suture in 
sterile glass mortars containing 10-mL of sterile saline solution. 
The suture-buffer mixtures were homogenized for five minutes 
and serially diluted in sterile phosphate buffer and plated on 
nutrient agar. The plates were incubated at 37 °C for 20 hours and 
colony counts obtained. 


Animal Study 


Freeze-dried BCG, assayed by the manufacturer at 1 to 8 x 105 
viable organisms per milliliter, was reconstituted. This solution 
was then injected into dorsal subeutaneous tissue of male Swiss 
Webster mice, which weighed approximately 20 g each. 

To determine the dependency, if any, of BCG dose and the 
interval between inoculation and bacterial challenge, multiple 
experimental assays were performed with different criteria (Ta- 
ble 1). As each dose and interval was tested, a set of control mice 
was tested concomitantly. When preliminary results implied sig- 
nificant differences, experiments were repeated using identical 
doses and intervals 


Wound Infection Model 


A length of bacteria-laden suture was passed through the 
gastrocnemius muscle of each animal. Groups of animals were 
killed during each experiment at 0, 1, 2, 4, 7, 24, and 48 hours and at 
day 7 after suture placement. The greater number of examina- 
tions were concentrated in the hours immediately after bacterial 
challenge because prior studies'? have shown that the course of a 
local infection is largely determined by events that occur in the 
first few hours after host-pathogen contact. Bacterial growth 
equivalent to or exceeding that demonstrated in control animals 
indicated failure of enhancement of local bacterial resistance. 

At each interval, the animal was killed and the contaminated 
suture and adjacent tissue were immediately excised en bloc, and 
the embedded suture removed and measured. After homogeniza- 
tion of suture and tissue for five minutes in 5 mL of sterile saline 
solution, the solution was serially diluted with phosphate buffer 
and plated on nutrient agar. Quantitation of bacteria was per- 
formed after 20 hours of incubation at 37 °C. 


Analysis of 
Quantitative Bacterial Assays 


The number of bacteria introduced into the muscle was shown to 
be equal to the length of the suture in millimeters multiplied by 
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Table 2.—Analysis of Experiments 
With 0.2 mL of Bacillus Calmette-Guérin (BCG) 
Given 13 Days Prior to Bacterial Challenge* 


Hr After Bacterial Challenge 
——————————————— 
Group 2 4 7 24 48 
Contro! | 
961 48 94 107 66 43 
No. 8 8 8 8 B 
%T 37 62 69 69 


BCG 
40 
190 








No. 8 10 10] 7 . 10 


*One milliliter is equivalent to 1 to 8 x 10* viable organisms. 
TMean percent of calculated inoculum recovered. 


Table 3.—Analysis of Experiments 
With 0.2 mL of Bacillus Calmette-Guérin (BCG) Given 13 
Days Prior to Bacterial Challenge* 


Hr After Bacterial Challenge 
- ho ao 000 
Group 2 4 7 24 48 
3.5 


Contro! 
Recovered} 


Implanted} 
No. of mice 


BCG 
Recoveredt 


Implantec* 
No. of mice 





*One milliliter is equivalent to 1 to 8 x 10° viable organisms. 
TMean raw viable counts times 10". 


the number o? bacteria per millimeter of suture in the test sample 
prior to insertion, and was 2.3 to 4.3 x 10’. The total number of 
bacteria in the muscle-suture homogenate was derived from the 
quantitative colony count. Finally, a percentage of the total 
quantity of bacteria retrieved as compared with the total quantity 
of bacteria introduced was calculated. These data were analyzed 
using parametric tests of two and three factorial analyses of 
variance. 


RESULTS 


Bacterial counts of 2 to 7 x 10° were recovered from the 
muscle of control animals at 0 hours, representing 10% to 
20% of the infective dose; BCG-inoculated animals had a 
similar initial recovery. Maximal recovery of bacteria 
occurred at four to seven hours after challenge, with 
bacterial counts reaching 2 to 6 x 10° or 85% to 140% of the 
number of organisms introduced in the control group. 
Bacteria recovered from the muscle suture unit diminished 
after this time to a low at day 7 of 1 to 2 x 10° or 7% to 8% 
of the amount introduced. 

Preliminary experiments using 0.05- and 1.01-mL doses 
of BCG as well as inoculation at days 3 and 6 prior to 
bacterial challenge did not produce a significant effect, 
although the tendency of variation in dose or interval was 
to enhance bacterial growth and, inferentially, suppress 
host defenses. Initial experiments with animals inoculated 
with BCG at day 13 prior to suture implantation demon- 
strated enhancement of host response at a dose of 0.2 mL 
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of the BCG mixture. Statistically significant results at this 
effective dose and interval were obtained in each of three 
separate, though identical, experiments (Figure). 

The percentages of bacteria recovered from the muscle 
suture units are given in Tables 2 and 3. The Figure shows 
the bacterial growth of the BCG and the control animals in 
these three individual experiments. Using three factorial 
analyses of variance, it was determined that the curves of 
the inoculated animals are parallel, as are the curves of the 
control animals. The inoculated and control animals subse- 
quently compared were found to differ significantly 
(P < .004). 


COMMENT 


In bacterial and viral infections, where host defense 
factors clearly contribute to the outcome of the host- 
pathogen interaction, the inflammatory, immunologic, and 
phagocytic reactions of the host influence recovery." Selec- 
tive enhancement of host-nonspecifie defense mechanisms 
would provide one more tool to effectively control infec- 
tion. 

Bacillus Calmette-Guérin is a live, attenuated, bovine 
tubercle bacillus that seems to act as a potent, nonspecific 
reticuloendothelial system stimulator.* At the cellular level, 
BCG has been shown to elicit alterations in the macro- 
phage elements of the reticuloendothelial system. The 
effects most commonly seen are enhancement of the 
phagocytic activity, increase in the bactericidal activity of 
macrophages, and greater acid phosphatase activity of 
macrophages.* It seems also to directly influence granulo- 
cyte production.’ 

Howard et al* and Senterfitt and Shank’ noted that 
laboratory mice subjected to intravenous (IV) injection of 
BCG demonstrated an acquired resistance, not only to 
Mycobacteriwm bovis, but also to unrelated bacteria, ie, 
Salmonella sp. Both experiments used an initial IV injec- 
tion of BCG and a subsequent intraperitoneal challenge 
with Salmonella. organisms. 

Using the same basic experimental format, Blanden et 
al* showed that resistance to infection with Listeria mono- 
cytogenes was manifest within four to six days after the IV 
BCG inoculation, with a peak resistance demonstrable by 
the 12th to the 15th day. Furthermore, Blanden et al* found 
that BCG growth could be demonstrated in the splenic and 
hepatie tissues of the mice at three to 12 days after BCG 
inoculation, with a peak growth seen at 12 to 15 days. 
Based on these results, we believed that inoculation 13 days 
prior to bacterial challenge might provide the optimum 
response. 

Mice infected with BCG seem to acquire a significant 
resistance to an intraperitoneal infection, caused by appar- 
ently unrelated bacterial organisms. It seems feasible that 
this nonspecific host resistance is compatible with an 
immunologic response to infection that is cell mediated and 
not initially humoral dependent.’ More recent studies have 
attempted to broaden this basic theory of immune 
enhancement by using BCG as an adjuvant in the treat- 
ment of cancer. Bacillus Calmette-Guérin was shown to 
delay the appearance or decrease the incidence of sponta- 
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neous or carcinogen-induced animal tumors.” Morton et 
al! demonstrated that those patients with malignant 
melanoma who could be sensitized to dinitrochlorobenzene 
or tuberculin showed significant regression in the size of 
melanomatous nodules that had been directly injected with 
BCG. Up to 90% of all intracutaneous deposits of malignant 
melanoma regressed when BCG was directly injected into 
the lesion.'':'* This response is said to be due to stimulation 
of the immune system and subsequent increase in endoge- 
nous reaction to tumor-specific antigens. 

Our experiments provide statistically significant evi- 
dence that BCG, as an example of nonspecific immune 
stimulant, ean effectively enhance a host's nonspecific 
defense mechanisms and alter the bacterial growth kine- 
ties of a localized bacterial infection. Unlike previous work 
in this field,** we used a bacterially contaminated muscle 
in the lower extremity of the mouse as our test site. A local 
bacterial infection is a more realistically valid challenge 
when considering the diffuse and varied types of potential 
infections most often seen in man after operations. 

Elek and Conen” clearly demonstrated that the clinical 
outcome of a local wound infection depends on the number 
of organisms in the inoculum; furthermore, the presence of 
a suture, as a foreign body, resulted in significant viru- 
lence enhancement. Studies have subsequently used the 
tissue levels of bacteria as an indication of the presence of 
infection.'*? The growth beyond a certain level of bacteria 
in a localized process can result in clinically apparent 
infection with systemic manifestations.'^ The growth of 
bacteria in the tissue of the control animals presumably 
represents failure of tissue antibacterial activity. No 
attempt was made to determine the clinical state of the 
infection, and no systemic effects were realized from the 
localized process. 


We challenged our mice with E coli K-12, as a test 
bacteria, primarily because of the reliability of this test 
system.'? Host death did not occur and bacterial retriev- 
ability was consistent. Other studies have shown that this 
local lesion is capable of progression to local abscess 
formation." 

Working initially with a test dose of 0.1 mL of BCG (1 to 
8 x 10’ organisms), a dose similar to that used by Simmons 
and Rios,’ we failed to produce statistically meaningful 
enhancement of host defenses. However, when a dose of 0.2 
mL of BCG (0.2 to 1.2 x 10* organisms) was used, a 
significant reduction in the number of viable bacteria 
retrieved was seen. Our data conclusively showed this 
enhanced alteration in the bacterial growth of the localized 
infection when the test mice were challenged with E col? 13 
days after subcutaneous inoculation with BCG. These 
findings closely correlate to the result described by Bland- 
en et al* Although other variations in the time interval 
between BCG inoculation and Æ coli challenge were inves- 
tigated, these results. were statistically inconclusive; 
although not statistically significant, intervals between 
BCG and bacterial challenge of 3.5 and six days and doses 
lower than 0.2 mL tended to enhance bacterial growth. 
Based on these results, we believe that nonspecific immu- 
nostimulation deserves further study as an adjunctive 
measure in altering the outcome of localized infectious 
processes, although its therapeutic ratio may be narrow. 


This investigation was supported in part by Price Fellowship in Surgical 
Research 1976-1977 (Dr Fagelman). 

In conducting this research, we adhered to the Guide for the Care and Use 
of Laboratory Animals, Department of Health and Human Services publi- 
cation No. (WIH) 74-23, as prepared by the Institute of Laboratory Animal 
Resources, National Academy of Sciences, National Research Council. 
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OR THE MANY DIMENSIONS OF PAIN 





TABLETS 





"w ZO 
Z2Um SODIUM) 


THE FIRST COMPREHENSIVE 
NON-ADDICTING ANALGESIC* 


... Comprehensive because of its broad 
use in mild to moderately severe pain. 


Evaluated in over 4,400 patients. 
Well tolerated in short- and long-term: use. 


In postsurgical pain: Comparative pain relief 
-...the non-narcotic analgesic zomepirac adminis- Response from postsurgical patients after 
tered in repeated doses is well tolerated and a single dose of ZOMAX (zomepirac sodium) 
effective..." in mild to moderately severe postop- or placebo 
erative pain. 
LOT OF 
PAIN 


"SOME ZOMAX 100 mg 


RELIEF" 


"NO 
PAIN 
RELIEF" 





"ZOMAX is a nonsteroidal, anti-inflammatory agent which has been developed Hours 172 1 2 3 4 5 6 


as an analgesic. It also possesses antipyretic activity. 


TUse with caution in patients treated for longer than 6 months Combined data from four single-dose studies 


(see warnings and precautions). 


encompassing 123 patients. In three of the studies, 
91 patients were evaluated for 6 hours. 
In the fourth study, 32 patients were evaluated 
for 4 hours. 

© McNEILAB. INC. 1981 


| painful musculoskeletal No evidence of addiction 


sorders: potential 

MAX “...will provide a significant contribution -...abrupt change from oral zomepirac to 

the multifaceted therapeutic approach aspirin demonstrated no evidence of withdrawal 

juired for optimum management of patients symptoms.” 

h chronictt] orthopedic pain.”? “...no evidence of development of tolerance 
during extended therapy [one year] with 
zomepirac."5 
Low incidence of 


side effects 


The most frequently reported side effects were 
gastrointestinal. The most common of these 
was nausea. Urinary tract signs and symptoms 
were more frequent in ZOMAX-treated 
patients than in aspirin patients. ZOMAX 
should be given under close supervision to 
patients with a history of upper gastro- 
intestinal tract or renal disease, or for 

those treated for longer than six months 

(see warnings and precautions). 












painful sprains, strains, | Distinctive tablet 

actures: New ZOMAX is unlike any analgesic 
you've prescribed...and so is 

from the standpoint of both effectiveness the shape of its tablet. Patients 

| tolerability, zomepirac is a useful alternative are unlikely to mistake it for 

xisting analgesic agents for the manage- any other medication they may 

nt of acute orthopedic pain.” be taking concomitantly 
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THE FIRST COMPREHENSIVE NON-ADDICTING 


ve because of its broad 


(ZOMEPIRAC SODIUM) usein mild to moderately severe pain 


DISTINCTIVE... 
EASILY IDENTIFIABLE 
TABLET 





ZOMAX* (zomepirac sodium) 

BRIEF SUMMARY 

INDICATIONS AND USAGE: ZOMAX (zomepirac 
sodium) is indicated for the relief of mild to moderately 
severe pain. 

CONTRAINDICATIONS: In patients who have previously 
exhibited intolerance to it; in patients in whom aspirin and 
other nonsteroidal, anti-inflammatory drugs induce bron- 
chospasm, rhinitis, urticaria, or other sensitivity reactions. 
WARNINGS: Give under close supervision to patients 
with a history of upper gastrointestinal tract disease 

and only after consulting the ADVERSE REACTIONS sec- 
tion. Peptic ulceration and gastrointestinal bleeding, 
sometimes severe, have been reported. 

In clinical studies in patients receiving long-term 
zomepirac sodium treatment for up to 2 years, 
peptic ulcers were reported at an incidence of 
almost one percent. Gastrointestinal bleeding 
without evidence of peptic ulceration has 
been reported at an incidence of about 3 
per 1000. 

Because of animal tumorigenicity 
findings (see PRECAUTIONS, Car- 
cinogenesis section) and the possi- — 
bility of adverse effects on the urinary as 
tract from prolonged use in humans (see 3 


PRECAUTIONS), caution should be exer- an 


> 
Vs 


cised in considering ZOMAX for chronic use. ii 
PRECAUTIONS. General: In a 6-month clinical trial, 
urinary tract signs and symptoms of dysuria, cystitis, uri- 
nary frequency, hematuria, pyuria, and urinary tract infec- 
tion appeared at a greater incidence in the ZOMAX 
patients (6.8%) than in aspirin patients (1.4%). The proba- 
bility that the difference observed in these two incidence 
rates is due to chance alone is 0.03. Although the cause 
of these signs and symptoms and their causal relation- 
ship to zomepirac sodium have not been adequately 
established, use with caution in patients treated for longer 
than 6 months. (Also see next paragraph for long-term 
renal effects in animals). 

Long-term toxicological studies have been done in 
rodents and primates. Metabolic studies with zomepirac 
sodium suggest that monkeys provide the best animal 
model for man. In rats, dose-related renal papillary 
necrosis and papillary edema were observed. In mice, 
renal papillary necrosis was observed, usually associated 
with advanced amyloidosis. In two 12-month studies in 
monkeys, there were occurrences of multifocal chronic 
nephritis characterized by interstitial scarring in monkeys 
receiving 40 mg/kg/day of zomepirac sodium, and milder 
interstitial nephritis and edema after 20 mg/kg/day. 
Nephrotoxicity was not observed in monkeys given 10 
mg/kg/day for 1 year. 

As with other drugs which inhibit prostaglandin biosyn- 
thesis, elevations of BUN and serum creatinine have been 
reported. Therefore, periodic kidney function tests are 
recommended for those patients undergoing long-term 
treatment. Since zomepirac is eliminated primarily by the 
kidneys, patients with impaired renal function should be 
closely monitored and lower doses of zomepirac sodium 
used. 

Mild peripheral edema has been reported in some 
patients receiving long-term therapy. Therefore, use with 


caution in patients with fluid retention, hypertension, and . 


heart failure. 

ZOMAX, like aspirin, inhibits platelet function and pro- 
longs bleeding time; therefore, patients who have coagu- 
lation disorders should be carefully observed when 
ZOMAX tablets are administered. 

Because of ocular changes observed in animals with 
other nonsteroidal anti-inflammatory drugs, it is recom- 
mended that ophthalmologic examinations be carried out 
if visual symptoms develop. 

The antipyretic and anti-inflammatory activity of ZOMAX 
may reduce fever and inflammation, thus diminishing their 
utility as diagnostic signs in detecting complications of 
presumed non-infectious non-inflammatory painful 


conditions. 
DRUG INTERACTIONS: 
The in vitro binding of zomepirac to 
human plasma proteins is decreased by sali- 

cylate at salicylate concentrations as low as 5 

mcg/ml, and the decrease is concentration dependent. 
In vitro studies indicated that at therapeutic concentra- 
tions of salicylates, the binding of zomepirac was 
reduced from approximately 9896 to 96-9396. Since there 
have been no controlled clinical trials to demonstrate 
whether or not there is any beneficial effect or harmful 
interaction with the use of ZOMAX (zomepirac sodium) in 
conjunction with aspirin, the combination is not recom- 


mended. 

CARCINOGENESIS, MUTAGENESIS, AND IMPAIR- 
MENT OF FERTILITY: In two 2-year studies in rats at 
doses up to 7.5 mg/kg/day (approximately the human 
dose in mg/kg), the incidence of adrenal tumors was 
increased. In two 18-month studies in mice at doses up to 
10 mg/kg/day, zomepirac sodium did not show evidence 
of tumorigenicity. . 

Reproductive studies revealed no impairment of fertility 
in animals, but Zomepirac sodium did have an effect on 
parturition. 

PREGNANCY AND NURSING MOTHERS: Because of 
the animal tumorigenicity findings (see PRECAUTIONS, 
Carcinogenesis section) ZOMAX is not recommended 
during pregnancy or for treatment of nursing mothers. 
PEDIATRIC USE: ZOMAX is not recommended for use in 
children because of animal tumorigenicity findings (see 
PRECAUTIONS, Carcinogenesis section) and the possi- 
bility of adverse effects on the urinary tract from pro- 
longed use in humans (see PRECAUTIONS). 

ADVERSE REACTIONS: 

Incidence Greater Than 1% 

The following adverse reactions occurred more frequently 
than 1 in 100 in the approximately 1000 patients receiving 
therapy of one week or longer. The incidence of adverse 
reactions for patients receiving short-term therapy was in 
nearly all cases substantially lower. 

Gastrointestinal: Nausea 1296 (696 in short-term ther- 
apy), gastrointestinal distress? diarrhea? abdominal pain? 
dyspepsia? constipation? flatulence? vomiting? gastritis, 
and anorexia. 

Central Nervous System: Dizziness? insomnia? drowsi- 
ness, paresthesia. 


Cardiovascular/Respiratory: 
Edema? elevated blood pres- 
sure? cardiac irregularity, palpita- 
tions. 
Dermatologic: Rash? pruritus, 
skin irritation, sweating. 
= Body as a Whole: Asthenia* 
£$ Urogenital: Urinary tract infection; 
fF urinary frequency, elevated BUN, ele- 
vated creatinine, vaginitis. 
Special Senses: Tinnitus, taste change. 
Psychiatric: Nervousness, anxiety, 
depression. 
“Incidence 3% to 9% of patients. 
Incidence Less Than 1% 
(Causal Relationship Probable) 
Urogenital: Hematuria. 
Dermatologic: Urticaria. 
Gastrointestinal: Peptic ulcer, gastrointestinal 
bleeding. 


= Body as a Whole: Periorbital edema. 













- f£ Incidence Less Than 1% 
f (Causal Relationship Unknown) 


Body as a Whole: Chills. 
Gastrointestinal: Liver function abnormalities. 


- DRUG ABUSE AND DEPENDENCE: ZOMAX is a non- 
~ narcotic, non-addicting analgesic drug. 


OVERDOSAGE: The absence of experience with acute 
overdosage precludes characterization of sequelae and 
assessment of antidotal efficacy at this time. It is reason- 
able to assume, however, that the standard practices of 
gastric evacuation, activated charcoal administration, 
and general supportive therapy would apply. 

Animal studies have indicated that bicarbonate alkalin 
ization significantly enhances zomepirac elimination fron 
the plasma and suggest that this measure would have 
benefit in a clinical overdosage situation. 

DOSAGE AND ADMINISTRATION. The recommended 
oral dose of ZOMAX (zomepirac sodium) tablets is 

100 mg every 4 to 6 hours as required. In mild pain, 50m 
(one-half tablet) every 4 to 6 hours may be adequate. 

In well-controlled studies, single doses larger than 
100 mg have not been more effective than 100 mg and ar 
not recommended. Doses exceeding 600 mg per day 
have not been studied and are not recommended for 
even acute use. In treatment exceeding 3 months dura- 
tion, doses greater than 400 mg per day have not been 
studied and are not recommended. 

Patients who receive long-term treatment should be 
periodically monitored (see PRECAUTIONS). Since ant- 
acids do not interfere with the bioavailability of zomepira 
ZOMAX may be administered with antacids (other than 
sodium bicarbonate) if gastrointestinal symptoms occur. 

ZOMAX is not recommended for use in children (see 
PRECAUTIONS, Pediatric Use). 
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The Surgical Treatment and 


Outcome of Soft-Tissue Sarcoma 


Jaber S. Abbas, MD; Edward D. Holyoke, MD; Robert Moore, MS; Constantine P. Karakousis, MD 


e Cases of 251 patients with soft-tissue sarcoma of the 
extremities, trunk, head and neck, and retroperitoneum were 
reviewed. The overall five-, ten-, and 15-year survival rates were 
45%, 30%, and 24%, respectively. The five-year survival rates 
after wide soft-tissue resections, local excision, and amputation 
were 59%, 42%, and 39%, respectively. Factors that significantly 
affected prognosis were tumor size, histologic type, local extent 
of the tumor, and the adequacy of the surgical procedure. The 
local recurrence rate was 36% after wide resection, 8% after 
amputation, and 65% after local excision. Local recurrence alone 
was treatable and evidenced overall five- and ten-year survival 
rates of 43% and 33%, respectively. Amputation was the most 
effective method to treat local recurrences in the extremities. 
Some guidelines are suggested to select high-risk patients for 
adjuvant treatment. 

(Arch Surg 1981;116:765-769) 


"ms sarcomas are a rare group of tumors account- 
ing for less than 1% of all malignant lesions and 
appearing at any site where mesodermal tissue is present.' 
Factors that affect survival are multiple and complex and 
may include the age of the patient, histologic type of the 
tumor, its size, anatomie site, degree of differentiation, the 
adequacy of the original surgery, and the emergence of 
local recurrence. A thorough understanding of the role of 
these factors on outcome is essential for the adequate 
management of this disease. 

To obtain some information about the prognostic 
influence of these factors and the various characteristics of 
soft-tissue sarcomas, a retrospective review of ten years’ 
experience with these tumors from 1965 through 1975 at 
Roswell Park Memorial Institute, Buffalo, was carried 
out. 


PATIENTS AND METHODS 


Two hundred fifty-one patients with soft-tissue sarcoma of 
extremities, trunk, retroperitoneum, and head and neck had 
definitive treatment at Roswell Park Memorial Institute with a 
minimum follow-up period of five years. Of these, 48 patients are 
available for 15-year follow-up and 131 for ten-year follow-up. 

One hundred thirty patients had their primary surgery else- 
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where and were referred for further treatment or after the onset 
of recurrent disease. One hundred thirteen patients seen in the 
institute during the same period were excluded from this study 
because of diffuse disease or inadequate follow-up period, usually 
being seen in consultation only with one or two visits. 

The histologic diagnosis was confirmed at our institute in all 
patients. Tumor size, location, and extent were obtained from 
operative records or pathology reports. The surgical procedures 
varied with the judgment of the attending surgeon, the extent of 
the tumor, and the limitations dictated by anatomic location. They 
included the following: (1) amputation, including radical amputa- 
tions such as forequarter, hindquarter, or disarticulation and 
amputations of major parts of the extremity; (2) wide soft-tissue 
resection, which included removal of the tumor-bearing area with 
at least a 3-cm margin beyond the confines of the suspected tumor 
(in some cases, incontinuity lymph node dissection was perfermed 
when the tumor was near a major lymphatic station); (3) local 
excision, which included removal of the tumor with little or no 
margins; and (4) biopsy only, in which the gross tumor was not 
removed and tissue was taken only for pathologic diagnosis. 

Survival of the patients was computed using the Breslow 
method for life-table analysis. For general statistical analysis, 
means, medians, SE, and SD, as well as the x? method, were 
used.’ 


RESULTS 
Age and Sex 


The ages ranged from 1 to 85 years, with a median of 45 
years. Thirty patients were under 13 years of age, 17 
patients were between 14 and 18 years, 78 patients were 
between 19 and 45 years, and 126 patients were older than 
46 years. The five-year survivals were 63%, 35%, 39%. and 
45%, respectively. One hundred thirty-six patients were 
male and 115 patients were female, with corresponding 
five-year survivals of 43% and 47%. There was no statistical 
significance in results related to age or sex. 


Size of Primary Tumor 


Seventy-six tumors were less than 5 em in their greatest 
diameter and 154 were more than 5 em. The exact size was 
not recorded in 21 cases. The five- and ten-year survivals 
were 57% and 48% for patients with tumors less than 5 cm, 
and 40% and 23% for those with tumors greater than 5 em 
in diameter. The difference in survival of the two groups is 
statistically significant (P < .05). 


Site of Primary Tumor 


The commonest site was the lower extrem ! 
patients) and the least common site was the he T d 2:3 






Soft-Tissue Sarcoma—ABb; 


Table 1.—Survival According to Tumor Size in Each Anatomic Site 


Tumor < 5 cm Tumor > 5 cm Overall Survival* 
————————— T ———————— 

No. of No. of 
Site of Tumor Patients 5-yr Survival, 96 Patients 5-yr Survival, 96 5-yr, 96 10-yr, 96 


and pelvis 0 0 37 36 38 36 3 
*The number of patients considered in overall survival is larger since some of them with not exactly documented tumor size were eliminated from 
consideration in the subgroups according to size. 


























Table 2.—Survival According to Tumor Size and Histologic Type 





Overall Survival* 
OR 


Tumor > 5 cm 
eS ——— 


Tumor < 5 cm 
KS P_ MMMMMŇĀÃĪħŘ 
No. of No. of No. of 
Histologic Type Patients 5-yr Survival, % Patients 5-yr Survival, % Patients 5-yr, % 10-yr, % 
Rhabdomyosarcoma 


2 
1 
1 




















Fibrohistiocytoma 


Malignant schwan- 
noma 4 







5 42 38 24 64 31 20 
i 0 69 `- 36 28 49 41 21 
i 2 40 11 42 27 34 24 
i 7 71 9 27 8 50 50 
3 67 5 80 9 67 44 
75 4 0 






8 37 37 





*The overall number of patients is larger due to elimination in the subgroups of those with size of tumor not known. 


Table 3.—Distribution of Anatomic Site and Histologic Type 


Histologic Type Upper Extremity 


Rhabdomyosarcoma 
Leiomyosarcoma 
Malignant schwannoma 
Fibrohistiocytoma 
Synovial sarcoma 


area (24). Tumors of the upper extremity had the best 
prognosis, whereas retroperitoneal tumors had the worst, 
with five-year survivals of 62% and 36%, respectively. 
Survival of patients with tumors in other sites fell in 
between (Table 1). 


Histologic Type of Primary Tumor 


Our institute is a referral center and this is reflected in 
the biased population of patients treated (Table 2). Rhab- 
domyosarcoma was the most common tumor (64 patients), 
followed by leiomyosarcoma (49), liposarcoma (41), synovial 
sarcoma (27), fibrosarcoma (18), fibrohistioeytoma (nine), 
and malignant schwannoma (eight) Also encountered 
were hemangiopericytoma (seven patients), lymphangio- 
sarcoma (six), extraosseous osteosarcoma (four), extraos- 
seous chondrosarcoma (three), malignant mesenchymoma 
(three), alveolar cell sarcoma (three), epithelioid sarcoma 
(one), and undetermined (eight). Survival varied with the 
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histologie type of the tumor. Fibrosarcoma, fibrohistiocy- 
toma, and liposarcoma had favorable prognosis, with ten- 
year survivals of 50%, 44%, and 41%, respectively. On the 
other hand, rhabdomyosarcoma, synovial sarcoma, and 
leiomyosarcoma demonstrated a worse prognosis, with 
ten-year survivals of 20%, 24%, and 21%, respectively. The 
median survival for fibrosarcoma, fibrohistiocytoma, and 
liposarcoma, considered together, was 76.2 months, where- 
as that of rhabdomyosarcoma, synovial sarcoma, and leio- 
myosarcoma, also considered together, was 39.8 months 
(P — .01). 

Tumor size adversely affected survival in each histologic 
type except synovial sarcoma, where the five-year survival 
of tumors less than 5 em in diameter was similar to that of 
tumors greater than 5 em, being 40% and 42%, respectively. 
Fibrohistiocytomas showed a similar trend, but the num- 
ber of patients was too small to draw conclusions (Table 
2). 


Soft-Tissue Sarcoma—Abbas et al 


Table 4.—Survival According to Type of Surgery Performed and Tumor Size 
iis Overal! Survival 
DL IaaaaaaaaaaaaiÃÂÃħŘħi 


Tumor < 5 cm Tumor >5 cm 


——————————————— 





— —~ 





No. of No. of No. of 
Primary Surgery Patients 5-yr Survival, 96 Patients 5-yr Survival, 96 Patients : 5-yr, 96 19-yr, % 
Local excision 25 50 52 36 DINAR ANM pee 26 
Wide resection 32 70 52 53 92 f» 7 ED 42 
Amputation 18 41 30 mw Gk ^ M aS 39 25 
Biopsy only 0 0 0 0 26 17 8 
All cases vee .. te 251 45 30 


Rhabdomyosarcoma, liposarcoma, and synovial sarcoma 
were the most common extremity tumor. The commonest 
trunk tumors were rhabdomyosarcoma and leiomyosarco- 
ma. In the head and neck areas, rhabdomyosarcoma and 
fibrosarcoma were the predominant tumors. Leiomyosar- 
coma was the commonest retroperitoneal tumor, followed 
by liposareoma and rhabdomyosarcoma (Table 3). 

Of 124 tumors with histologic grading indicated in the 
pathology report, 108 were classified as grade 3, five as 
grade 2, and 11 as grade 1. The median survival for 
patients with grade 1 sarcomas has not been reached yet; 
for those with grade 2 sarcomas it was 55 months, and for 
those with grade 3 sarcomas it was 28.6 months. The 
differences between grades 1 and 2 tumors (P < .05), as 
well as between grades 1 and 3 tumors (P < .001), were 
significant. 


Local Extent of the Disease 


In 18 patients, there was definite pathologic evidence of 
direct involvement of nerves, bones, or vessels by the 
primary tumor. The five- and ten-year survivals of this 
group were 21% and 0%, respectively. In contrast, 190 
patients clearly had no such involvement, and the corre- 
sponding five- and ten-year survivals were 53% and 37%, 
respectively. This difference is statistically significant 
(P < .01). 


Surgical Treatment 


The primary surgical procedures performed were local 
excision of the tumor in 82 patients, wide soft-tissue 
resection in 92 patients, and major amputations in 51 
patients. Twenty-six patients had locally unresectable 
tumors and were treated by radiation (21 patients) and 
chemotherapy (five patients) following biopsy. The five- 
year survivals were 42% after local excision (median, 49.6 
months), 59% after wide resections (median, 96.8 months), 
39% after amputations (median, 36.7 months), and 17% 
after biopsy only (median, 11.9 months) (Table 4). Patients 
who had biopsy only were treated primarily with radiation. 
The difference in survival between each of the three 
surgical groups and the biopsy group is statistically signif- 
icant (P < .001). 

The three groups of patients who underwent local exci- 
sion, wide resections, and amputation are not comparable 
in some respects: 75 of the 82 patients who underwent local 
excision of the primary tumor had their surgery done 
elsewhere and were referred to our institute either after 
the onset of recurrence or for follow-up. On the other hand, 
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the vast majority of patients who underwent wide resec- 
tions and amputations had their primary surgery per- 
formed at our institute. Moreover, wide resections were 
performed whenever surgical conditions permitted, where- 
as amputations were done for unfavorable tumcrs near 
joints, bone, or major nerves. Adjuvant radiation therapy 
was given to 26 of the 82 patients who underwent local 
excision and to 14 of the 92 patients who underwent wide 
resections. However, the three groups were comparable 
with respect to size of the tumor and its histologie type. 

Wide soft-tissue resection carried a better survival than 
any other kind of surgical procedure performed in each 
anatomic site except the retroperitoneum, where five-year 
survivals were 33% and 35% after wide resection and local 
excision, respectively. Of course, in the case of the retro- 
peritoneum, the distinction between a wide resection and 
local excision for each individual operation becomes retro- 
spectively difficult. Similarly, wide soft-tissue resections 
had a consistently better five-year survival than had any 
other surgical procedure for each histologic type. 


Outcome and Recurrence 


The five-, ten-, and 15-year survivals for the entire group 
were 45%, 30%, and 24%, respectively (Table 4, Fig 1). 
Decline in the survival after ten years was due to other 
causes since there was no recurrence after ten years of 
follow-up. Eighty-seven patients are alive with no evidence 
of disease, two patients are alive with disease, 29 patients 
died of unrelated causes, and 133 patients died because of 
disease. 

The first quarter of recurrences occurred in an average 
of 6.2 months, 50% of recurrences (median) in 11.8 months, 
and 75% of recurrences in 26 months (range of recurrences 
up to 118 months). The respective numbers fer local 
recurrence were 5.5, 13.5, and 25.7 months, while for all 
other recurrences they were 6.2, 11.2, and 23.7 months. 
There were recurrences in 158 patients, while 93 patients 
showed no recurrence. Considering the total number of 
recurrences, their rate of cumulative appearance in 1, 2, 3, 
4, 5, and 10 years was, respectively, 51.3%, 72.2%, 86.7%, 
91.1%, 93.7%, and 100%. 

The most common site of first recurrence was local in 90 
patients, 18 of whom had simultaneous distant metastasis. 
The most common organ involved by hematogenous metas- 
tasis alone, without other distant organ involvement, was 
the lung (or lungs) (48 patients). Multiple distant sites as 
the first manifestation of recurrence appeared in nine 
patients, almost always including the lung as one of the 
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Fig 1.—Cumulative survival rate. 


Table 5.—Frequency of Local Recurrence 
According to Site and Type of Primary Surgery 


Wide 
Resection 


Local 
Excision 
OO 


Site of Tumor Cases* % Cases % Cases % 
Lower extremity 17/22 77 9/24 37 1/31 3 
Trunk 13/20 08:5 15/35... 43 2/6 33 
Head and neck 6/10 60 3/11 27 


Retroperitoneum 
and pelvis 


All cases 


Amputation 


12/19 63 3/6 50 
53/82 65 33/92 36 4/51 


*Cases denotes ratio of cases with local recurrence to the total number 
of cases in each group. 


Table 6.—Survival According to Treatment 


of Local Recurrence in 72 Patients 





Survival, 96 
——————————— 
Type of Treatment No. of Cases 5-yr 10-yr 


+ radiation 24 33 27 


organs involved. Less common single sites of first recur- 
rence were bone (three patients), brain (two), lymph nodes 
(four), or other sites (two). Therefore, of the patients with 
hematogenous metastases only, 84% had lung involvement, 
whereas 70% had exclusively lung involvement. 


Local Recurrence and Outcome 


The first recurrence was local in 90 patients, although 18 
of these had local and simultaneous distant recurrence. 
The incidence of local recurrence was 65% after local exci- 
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Fig 2.—Cumulative survival rates for local recurrence only (solid 
line) and for all other recurrence (broken line). 


sion, 36% after wide resections, and 8% after amputations 
(Table 5). 

Local recurrence was most frequent in the retroperitone- 
al area, being 50% after wide resection and 63% after local 
excision. Moreover, the risk of local recurrence varied with 
the histologic type of tumor. After wide resections, local 
recurrence was 56% (9/16) and 47% (8/17) for liposarcoma 
and leiomyosarcoma, while it was 17% (1/6) and 31% (8/26) 
for synovial sarcoma and rhabdomyosarcoma. However, 
variation of local recurrence according to histologic type 
was not statistically significant. 

Of the 72 patients whose first recurrence was local alone, 
26 underwent wide soft-tissue resection, 16 had major 
amputations, 24 had local excision of the recurrence (with 
adjuvant radiation therapy in 16 cases), and six were 
treated with radiation therapy alone (Table 6). The longest 
survival achieved was after amputation, with five- and 
ten-year survivals of 74% and 58%, respectively. The corre- 
sponding values for the entire group of 72 patients were 
43% and 33%, a survival for local recurrence that contrasts 
markedly with that of all other recurrences (Fig 2). 


COMMENT 


The size of the tumor, its histologic type, and its local 
extent are factors that significantly influence the outcome 
of soft-tissue sarcoma. 

Similar to other series, our study showed that tumors 
less than 5 cm in size had significantly better survival rates 
than did those greater than 5 em in the whole series and in 
each histologic type except synovial sarcoma. This excep- 
tion for synovial sarcoma is not well understood and may 
be related to the early metastasizing potential of this 
tumor. Moreover, certain histologic types like rhabdomyo- 
sarcoma, synovial sarcoma, and leiomyosarcoma had sig- 
nificantly worse prognoses than did fibrosarcoma, liposar- 
coma, and fibrohistiocytoma. This difference in survival 
has been reported by others®*"" and may be due to 
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differences in biologie behavior and the degree of differ- 
entiation of the tumor. The prognostie significance of 


histologic grading has been emphasized in the recent 
literature.*:*^? Of the patients in our series with recorded 
histologie grading, those with poorly differentiated tumors 
had a significantly worse prognosis. Tumor invasion of 
major nerves, vessels, and bony structures adversely 
affected prognosis regardless of the histologic types and 
tumor size. 

The influence of anatomic site on prognosis has been the 
subject of controversy in the literature.'«5 In our series, 
the site of the tumor did not significantly affect survival if 
other factors were taken into consideration. The poor 
prognosis of retroperitoneal tumors may be related to their 
late detection, large size, and the limitation of adequate 
surgical resection dictated by anatomic location. The better 
prognosis of upper-extremity and head and neck tumors 
could be attributed to the higher number of smaller 
tumors. 

The surgical treatment of soft-tissue sarcoma continues 
to be a challenging and controversial problem. Wide resec- 
tion and major amputations have been favored as better 
methods to control local disease.5:::«:7:5 Radical radia- 
tion therapy alone or combined with limited surgery has 
emerged as an alternative method of treatment./:2:92» A 
multidisciplinary treatment approach for extremity 
tumors employing intra-arterial chemotherapy and radia- 
tion is being reported more frequently.?'-* In our institute, 
wide soft-tissue resection is the treatment of choice for 
soft-tissue sarcoma when applicable. The specific surgical 
principles and techniques have been reported elsewhere."* 
Wide soft-tissue resection gave patients with poorly dif- 
ferentiated tumors like rhabdomyosarcoma and synovial 
sarcoma significantly better survival than did local exci- 
sion, with five-year survival of 39% and 50% compared with 
20% and 30%, respectively. Amputations were reserved for 
more unfavorable tumors of extremities, groin, and shoul- 
der areas, where soft-tissue resections could not be per- 
formed with adequate margins. This certainly accounts for 
the somewhat poorer survival in the group with amputa- 
tions compared with the other surgical groups. 

Local recurrence is still encountered when treating these 
tumors.' ?5.7*7*^5 [n this series, the primary tumor was best 
controlled by amputation. Local recurrence rates after 
amputation, wide resections, and local excisions were 8%, 
36%, and 65%, respectively. The emergence of local recur- 
rence was influenced by the anatomic site of the tumor, 
being 19% in the upper extremity, 43% in the trunk, and 
50% in the retroperitoneum. 

Local recurrence alone is a potentially curable disease 
and should be treated with adequate surgical resection. 
The five- and ten-year survivals of 72 patients in whom 
local recurrence alone developed were 43% and 33%, respec- 
tively. Amputation seems to be the best method of treating 
local recurrence in the extremities, providing prolonged 
five- and ten-year survival of 74% and 58%, respectively. 
Elsewhere, wide resection is the treatment of choice, 
although local excision and radiation provided similar 
survivals. Radiation alone does not appear to be an ade- 
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quate treatment of local recurrence. 

In spite of adequate surgical procedures, distant metas- 
tasis continues to be the major problem that limits surviv- 
al. A multidisciplinary approach is gaining favor in treat- 
ing patients who are at high risk of recurrence. This series 
illustrates several of the significant risk factors associated 
with soft-tissue sarcomas. These are (1) certain histologic 
types: rhabdomyosarcoma, synovial sarcoma, and perhaps 
leiomyosarcoma, regardless of size; (2) any tumor greater 
than 5 cm in diameter; (3) retroperitoneal tumors regard- 
less of histologic type and grade; (4) pathologic evidence of 
tumor invasion of major nerves, vessels, or bony structures 
(including amputation specimens); and (5) inadequate sur- 
gical margin. 
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Autotransplantation and Ex Vivo Surgery 


for Renovaseular Disease 


Rino Munda, MD; J. Wesley Alexander, MD, ScD; M. Roy First, MD; Michael C. Laver, MD; James A. Majeski, MD 


e Renal transplantation and preservation techniques permit 
the use of vascular and microvascular surgical procedures for 
the reconstruction of renal vessels in situations where the size or 
location of involved renal vessels does not permit the application 
of standard in situ techniques. Six cases with renal vascular 
lesions were studied, one each of intimal fibromuscular hyper- 
plasia, medial arterial fibroplasia, renal artery aneurysm, ather- 
osclerosis, iatrogenic arteriovenous fistula, and traumatic 
venous laceration, that were repaired by ex vivo surgery and 
autotransplantation under cold storage or continuous hypother- 
mic perfusion protection, which preserved renal tissue. We 
believe these techniques should be considered before nephrec- 
tomy is undertaken, especially in the patient with one kidney. 

(Arch Surg 1981;116:772-777) 


enal transplantation and preservation techniques per- 
mit the unhurried use of vascular and microvascular 
surgical procedures for reconstruction of renal vessels in 
selected cases in which the extension of occlusive disease 
into secondary or tertiary arterial renal branches or the 
location of renal vasculature in the abdominal cavity 
precludes the use of standard surgical techniques. 

This experience has been extended further for the 
treatment of renal tumors, calculous disease, and renal 
trauma, and in cases where there is recurrence of renovas- 
cular disease after in situ reconstruction procedures. We 
studied six such cases in detail, to note variations in 
pathology and surgical approach. 
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REPORT OF CASES 


Case 1.—A 28-year-old man was admitted to the University 
Hospital, Cincinnati, in June 1978 for the evaluation of hyperten- 
sion. In 1968, he had undergone a bilateral aortorenal bypass that 
had had to be terminated because of cardiopulmonary arrest. 
Angiography demonstrated a right kidney that measured 9 cm 
and a left one that measured 13.7 em. In both kidneys, two renal 
arterial stumps filled retrograde from extensive arterial collateral 
vessels visible only in a delayed arterial film (Fig 1). Medications 
used were prazosin hydrochloride (Minipress) 1 mg four times 
daily; propranolol hydrochloride (Inderal), 160 mg four times daily; 
methyldopa (Aldomet), 500 mg four times daily; and hydralazine 
(Apresoline), 50 mg four times daily. Physical examination showed 
a moderately obese man, whose blood pressure was 190/130 mm 
Hg, serum creatinine level was 1.8 mg/dL, and BUN level was 17 
mg/dL. 

On June 30, 1978, exploratory surgery was performed through a 
left paramedian incision, and a left nephrectomy carried out. The 
kidney was flushed with cold Ringer's lactate solution and then 
placed in sterile saline slush solution. Both distal arterial ends 
were identified. A bifurcated autogenous saphenous vein graft 
was anastomosed in an end-to-end fashion to the renal vessels; 
then the kidney was transplanted to the left iliac fossa and the 
saphenous vein graft was connected in end-to-end fashion to the 
hypogastric artery. Because of poor perfusion due to a small vein, 
this anastomosis was taken down, the kidney flushed again with 
cold Ringer's lactate solution, and the anastomosis replaced with a 
larger saphenous vein graft. The total time of refrigeration was 
three hours. Urinary continuity was reestablished by a uretero- 
neocystostomy. He had an uneventful postoperative course. At the 
time of discharge, his ereatinine level was 1.3 mg/dL and blood 
pressure was 170/100 mm Hg while he received antihypertensive 
medication. 

On Aug 17, 1978, the patient was readmitted to the hospital. 
Venous renin studies indicated a higher renal vein activity in the 
right kidney, which was surgically excised. After surgery, there 
was no need for antihypertensive medication. His serum creati- 


Renovascular Disease—Munda et al 


Fig 1 (Top).—Case 1. Angiogram showing atrophic right kidney 
and left kidney and two renal artery stumps filling retrograde from 
collateral vessels. 


Fig 2 (Bottom left).—Case 2. Aortogram showing single left 
hypertrophic kidney and stenosis at bifurcation of renal artery. 


Fig 3 (Bottom right).—Case 3. Arrow points to recurrent athero- 
sclerotic lesion in saphenous vein graft. Right kidney is surgically 
absent. 








Arch Surg—Vol 116, June 1981 Renovascular Disease—Munda et al 773 


nine level was 1.0 mg/dL. Pathology report of the excised renal 
vessels showed intimal fibromuscular hyperplasia. 

Progressive occlusion of the renal artery led to an extensive 
collateral arterial supply that maintained renal function. The two 
left renal artery stumps filled retrograde were accessible only 
after nephrectomy. 

Case 2.—A 28-year-old man came to the University Hospital 
because of hypertension for the last four years. He reported 
having had hypertensive crises, with chest pain and dizzy spells. 
An aortogram showed a single left kidney, 16 em long. There was a 
90% stenosis at the bifurcation of a single renal artery (Fig 2). 

His blood pressure was 200/120 mm Hg and there was a 
continuous bruit over the left flank. Serum creatinine level was 1.0 
mg/dL, BUN level was 15 mg/dL, and ECG was normal, as were 
eye grounds. 

On Oct 15, 1979, a left nephrectomy was performed. The ureter 
was mobilized and clamped to prevent retrograde bleeding into 
the kidney. The kidney was flushed with cold Ringer’s lactate 
solution and placed on sterile saline slush solution. The main renal 
artery and the stenosed bifurcated segment that extended into a 
secondary branch were resected. The left hypogastric artery was 
removed as a free graft down to its bifureation, and then 
anastomosed to the renal bifurcation in end-to-end fashion. The 
kidney was then autotransplanted to the left iliac fossa in 
end-to-side fashion to the common iliac vessels. Total cold time 
was 1% hours. His postoperative course was complicated by left 
lower lobe atelectasis and mild acute tubular necrosis. The highest 
creatinine level was 2.3 mg/dL and BUN level was 21 mg/dL. 
Pathology of the removed renal artery showed medial arterial 
fibroplasia. A postoperative angiogram showed some irregulari- 
ties in the tertiary branches and a small defect of the upper pole of 
the kidney, but all anastomoses were patent. At the time of 
discharge, his blood pressure was 130/80 mm Hg, and his serum 
creatinine level 1.8 mg/dL without medications. 

This single kidney was hypertrophic and access to the stenotic 
vessels with extension into secondary branches was not possible 
until it had been totally removed. 

Case 3.—A 51-year-old woman was admitted to Christ Hospital 
on Feb 3, 1975, because of severe right lumbar pain that radiated 
to the groin. Extensive workup for these symptoms failed to reveal 
a definitive cause, except an aneurysm of the right renal artery. 
Her blood pressure was 180/64 mm Hg and her abdomen was soft 
and nontender on palpation. No murmurs were present. Serum 
creatinine level was 1.1 mg/dL and BUN level was 7 mg/dL. 

Because her pain was severe and since there were no explana- 
tions for it, exploratory surgery was performed on Feb 5, 1975. A 
right nephrectomy was performed, the kidney was flushed with 
cold Ringer’s lactate solution, and maintained on hypothermic 
pulsatile perfusion. The ureter was isolated and occluded with 
vascular loops. The aneurysm included the main renal artery and 
three secondary branches. After the aneurysm was excised, two of 
the branches were sewn together, making a common lumen. The 
last third branch was anastomosed to the second in end-to-side 
fashion. The kidney was then autotransplanted to the ipsilateral 
iliac fossa. She had an uneventful postoperative course. The right 
lumbar pain disappeared promptly and completely. Her blood 
pressure and creatinine level remain normal. 

This is a very unusual clinical presentation for a renal artery 
aneurysm. Due to the common involvement by the aneurysm of 
the secondary branches, dissection along the distended, machine- 
perfused vessels offered optimal exposure. After the vascular 
repair, the pressure of the perfusion machine was used to test for 
leaks from these small vessels. 

CASE 4,—A 42-year-old woman was admitted on June 21, 1979, to 
the University of Cincinnati Hospital after a hypertensive crisis 
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and congestive heart failure. In 1962, she had undergone an 
aortosaphenous vein bypass because of left renal artery stenosis 
secondary to atherosclerosis; a hypoplastic right kidney had then 
been removed. At the time of her current admission, her blood 
pressure was 220/120 mm Hg, and her serum creatinine level was 
15 mg/dL. No abdominal bruits were present. An emergency 
angiogram showed 75% stenosis of the graft to the left kidney (Fig 
3). Because of this hypertension, she was given sodium nitroprus- 
side intravenously, which failed to control her blood pressure. Due 
to progressive oliguria, emergency surgery was performed on 
June 23. The left kidney was removed, flushed with Ringer's 
lactate solution, and placed on a sterile saline slush solution. The 
vein graft, which was found to be sclerotic and narrowed, was 
removed along with a segment of the main renal artery and 
replaced with a Y saphenous vein graft anastomosed end to end to 
two of the secondary branches. Stenosis of a small distal tertiary 
arterial branch was dealt with by gentle dilation. The kidney was 
then reimplanted to the left iliac vessels. Urinary continuity was 
established by a ureteroneocystostomy. Immediately after sur- 
gery, her blood pressure was 160/90 mm Hg and there was a good 
urinary output. A short hypertensive episode prompted an emer- 
gency angiogram, which showed a small infarct of the upper pole. 
Subsequently, her blood pressure returned to normal 
(160/90 mm Hg), with a serum creatinine level of 0.8 mg/dL. A 
protracted febrile course resulted from methicillin sodium-resis- 
tant Staphylococcus septicemia, which did not respond to therapy 
with vancomycin hydrochloride. On Aug 24, 1979, left-side hemi- 
paresis developed due to multiple brain abscesses on embolic basis. 
Because of the uncontrolled infection, she underwent a replace- 
ment of both aortic and mitral valves, which were involved with 
vegetations. At the present time she is doing well, and is not 
receiving antibiotics. 

Extensive fibrosis and adhesions due to previous surgery made 
surgical access extremely difficult. Only after total nephrectomy 
could the old graft be excised and a new one anastomosed to 
noninvolved vessels. The small infarcted area was supplied by the 
previously dilated tertiary branch, which obviously had throm- 
bosed. 

Case 5.—A 25-year-old man had known renal disease thought to 
be secondary to chronic glomerulonephritis. 

On July 19, 1973, he underwent a bilateral nephrectomy and 
splenectomy. A successful live-donor renal transplant was per- 
formed on Aug 23. The only two HLA antigens identified were 
identical with the donating brother’s. He was discharged with a 
BUN level of 27 mg/dL and creatinine level of 1.3 mg/dL on the 
15th posttransplant day. 

The patient was readmitted to the hospital on Sept 27 with fever 
and an upper respiratory tract infection. A possible acute rejection 
was treated with local irradiation and intravenous methylpredni- 
solone sodium succinate (Solu-Medrol) pulses. Fever spikes contin- 
ued. 

The pyrexia workup continued and on Oct 4, examination of a 
kidney biopsy specimen revealed no rejection. Gross hematuria 
continued for seven hours after the biopsy procedure and subsided. 
By this time, his renal function had returned to baseline, but his 
pulmonary status continued to deteriorate. An open lung biopsy on 
the 51st posttransplant day (Oct 13) confirmed the presence of 
cytomegalovirus, and over the next few days his respiratory status 
began to improve. The hematuria, however, persisted. An arterio- 
gram demonstrated an arteriovenous-calyceal fistula in the inferi- 
or pole of the kidney. Because of massive hemorrhage, the patient 
was operated on. The transplanted kidney was removed and 
maintained with a hypothermic pulsatile perfusion while a hemi- 
nephrectomy was performed. Then the kidney was reimplanted to 
the same iliac fossa. The ureter was not divided; only the artery 
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nd vein required reanastomosis. 

Two and a half months after heminephrectomy, the patient was 
'eadmitted with a tender right kidney. A small calyceal leak had 
'aused a urinoma and was repaired without difficulty. Seventy- 
seven months after transplant, his BUN level ranged from 24 to 28 
ng/dL and his serum creatinine level ranged from 1.5 to 1.8 
ng/dL. 

Partial nephrectomy under continuous ex vivo perfusion allowed 
the individual ligature of parenchymal bleeders and reconstruc- 
tion of the renal pelvis, while protecting the kidney from ischemic 
lamage. 

Cask 6.—A 23-year-old woman was admitted to the hospital on 
May 15, 1980, after receiving a stab wound to the right upper area 
of the abdomen. She was conscious and complained of pain in the 
abdomen. Her blood pressure was 110/70 mm Hg, hematocrit level 
36%, and hemoglobin level 12 g/dL. There was a 2-em stab wound 
in the right upper quadrant. She underwent an exploratory 
laparotomy shortly after admission, which showed a stab wound 
through the right lobe of the liver that exited through the 
gallbladder and entered the retroperitoneum. After removal of the 
gallbladder, the retroperitoneal hematoma was examined. There 
was a through-and-through laceration of the vena cava that 
extended into the right renal vein. After lateral repair of the vena 
eava, it was found that the renal vein was almost totally occluded; 
besides, there was additional bleeding from a laceration of the 
renal vein in the hilum of the kidney. Temporary clamping of the 
right renal artery controlled this bleeding. It was decided that the 
best way to save the kidney was to remove it for close inspection 
and repair. The renal artery was divided, then the kidney was 
dissected free but left attached to the ureter; after this, it was 
perfused with cold (4 °C) Ringer’s lactate solution and placed into 
a container holding sterile saline slush solution. The ureter was 
occluded with a soft clamp. Close inspection of the kidney revealed 
several small lacerations of the renal vein close to the hilum; these 
were repaired with 7-0 polypropylene sutures. Attention was then 
turned to the right pelvis, where the right external iliac vein was 
dissected free along with the right internal iliac artery. The 
kidney was taken from the saline slush solution, brought down in 
an upside-down position. The renal vein was anastomosed in 
end-to-side fashion to the right external iliac vein and the artery 
in end-to-end fashion to the right internal iliac artery; on comple- 
tion of the anastomosis, good flow was obtained. Postoperatively, 
the patient has recovered well, with good renal function as shown 
by renal scan and intravenous pyelogram. 

In this case, the laceration of the vena cava was compounded by 
additional lacerations of the renal vein made on attempts to obtain 
control of the bleeding. Because of extension of these lacerations 
into the hilum of the kidney, the repair was facilitated by close 
inspection of the kidney provided by the ex vivo approach. 


COMMENT 


The availability of renal transplant techniques and 
knowledge of renal preservation permit the application of 
unhurried vascular and microvascular surgical techniques 
for vascular reconstruction in selected cases of vascular 
disease that extend into secondary or tertiary arterial 
branches or, because of their deep location in the abdomi- 
nal cavity or close involvement with the renal parenchyma, 
are not accessible by conventional surgical in situ tech- 
niques. 

Renal autotransplantation was performed first by Har- 
dy in 1963 because of an iatrogenic ureteral injury.' Later 
Woodruff et al? and then Ota et al? in 1966 and 1967, 
respectively, first reported the use of this technique for 
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repair in renovascular lesions. Belzer et al: in 1970 de- 
scribed the use of continuous hypothermic pulsatile perfu- 
sion in animal experiments as an adjuvant to ex vivo 
renovascular repairs. Corman et al^ in 1973 applied these 
techniques to clinical use. Over the last seven years, many 
other case reports of autotransplantation and ex vivo 
repair for renovascular disease have been added to the 
surgical literature (Table). Indications for autotransplan- 
tation and ex vivo renal surgery include lesions that are 
uncorrectable by standard in situ vascular reconstructive 
procedures, like vascular disease in a single kidney as 
illustrated in cases 1 and 2, or previously unsuccessful and 
complicated vascular repairs, as exemplified by our case 4. 
Application of these techniques requires the presence of an 
experienced team familiar with renal preservation and 
transplantation techniques. 

Other conditions that have been treated by autetrans- 
plantation include traumatic lesions to the solitary kid- 
ney,” renal tumors,” stag-horn renal calculi,” retroperi- 
toneal fibrosis,** ureteral trauma,” tumors,” and combined 
renovascular and calculous disease.'* Preoperative evalua- 
tion to determine the extent of vascular disease should 
include arteriography.’ Surgical approach is facilitated by 
a midline-to-pubis xyphoid incision. The decision to excise 
the kidney for repair should be made before surgery to 
minimize warm ischemic time.'* The same techniques used 
for donor transplant nephrectomy are applicable to these 
cases: adequate preoperative hydration, minimal manipu- 
lation to prevent vasospasm, avoidance of hypotension, 
heparinization, and rapid core cooling promptly after 
removal with cold Ringer's lactate solution flush, which in 
this situation has been proved to be as good as any other 
intracellular type of solution." The ex vivo repair can be 
performed under continuous hypothermic perfusion or 
simple cold storage using cold sterile saline slush solution. 
The ureter can be transected or left intact during the 
reconstruction as long as the retrograde bleeding into the 


kidney is prevented by a soft occluding device.'^ After the - 


vascular anastomosis, the ureter is left as a long redundant 
loop with no need for shortening or reimplantation. This 
excludes the necessity for anastomosis. No problems have 
been encountered with this technique in our experierce or 
in others.'* 

Continuous hypothermic pulsatile perfusion that has 
been extended up to 72 hours” allows for extra protection 
for the kidney in lengthy procedures. Additional advan- 
tages include the distention of vessels, which, under perfu- 
sion, facilitates surgical dissection. After the reconstruc- 
tion, perfusion pressure of the machine is used to test 
vessels for leaks.‘ In case 5, this method proved to be 
extremely useful, since transection of the parenchyma 
allowed visualization and ligation of individual arterial 
bleeders. 

The organ does not need to be totally removed, but can 
be placed on the abdominal wall with the occluded ureter 
still connected on a specially constructed platform with 
extensions to a hypothermic pulsatile pump; a special 
reservoir will return the perfusate to the machine, as 
described by Belzer et al.” 
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Renovascular Diseases Treated by Autotransplantation With or Without Ex Vivo Surgery 


No. of Preservation Ex Vivo 
Source, yr — x yr Sex d Technique? d AL 


Woodruff et al,? 1966 s 
Ota et al,? 1967 








Serrallach-Mila et al,* SEE oig saline Sod 
1965 perfusion 
Kaufman et al,’ 1969 Renal artery 
and aortic 
n 
Clunie et al,* 1971 Cold saline Good 
uL 
Lawson et al,* 1972 a 
Lim et al,” 1972 an solitary Cold Ringer's 
kidney lactate 
flush 
39 F FD Cold Ringer's Yes Fair 
lactate 
flush 
27 F FD Cold Ringer's Yes Good 
lactate 
flush 
Martinez-Pineiro and 
Sicilia," 1972 
Bergentz et al,” 1 22 F Catheterization None Yes Good 
1973 injury 
Corman et al,* 1973 3 23 F FD HP Yes Good 
20 M Trauma to right HP No Good 
kidney 
42 F FD HP Yes Good 
Hodges et al," 1973 3 58 E A SS ~ ae 
3 F F > 
M = 
Kaufman," 1973 F uide aortic None Good 
syndrome 






Kaufman and Lupu," Stenosis, renal 
1973 — 


F Hemodialysis 


Belzer et al,'^ 1974 F Good 
: Good 


Orcutt et al," 1974 Good 


Sullivan et al,"® 1974 eb and stag- Good 
horn calculi 
Belzer et al,'* 1975 d od HP and cold 
storage 
HP and cold 
storage 








Diethelm et al,” 1975 3 63 F A HP Yes Good 
n M ^ s " as 
M 
Jadan et al,” F Good 
1977 


Stewart et al,” 1977 


Renal trans- 
plant with 
multiple 
vessels 





Kyriakides and 5 6 F Stenosis, renal b^. No Good 
Najarian,* 1978 artery 
7 F Stenosis, renal CA No Good 
artery 
17 M Stenosis, renal CA No Good 
artery 
8% M Stenosis, renal CA No Good 
artery 
à M Stenosis, renal E No Good 
artery 


' 3 indicates fibromuscular dysplasia; AA, atherosclerotic aneurysm; GSW, gunshot wound; and A, atherosclerotic stenosis. 
3 indicates saline slush; HP, hypothermic perfusion; and CA, coarctation of abdominal aorta. 


Cold storage involves placing the organ in a saline slush 
olution container over the abdominal wall to maintain 
iypothermia. This technique, as it has been learned in the 
ransplant experience, can provide protection for up to 16 
ours at a temperature of 5 °C.” We favor this as a less 
omplicated method that can be very well used for vascular 
econstruction. 

With the kidney widely exposed, renovascular operations 
nay be performed using microvascular instruments along 
vith optical magnification. The involved renal vessels are 
xcised and replaced with either hypogastric or saphenous 
rein grafts, the former being preferred because of reports 
dilation in aortorenal venous grafts." Vessels can be 


anastomosed to each other," dilated, or reimplanted 
directly using standard renal transplantation tech- 
niques.*^ 

Ex vivo arteriography during kidney perfusion has been 
used to determine extent of disease, but there is a possibil- 
ity of kidney damage due to retention of contrast medium 
in the perfusate.” 

Autotransplantation and ex vivo arterial surgery tech- 
niques allow for the conservation of renal tissue that may 
not be possible by standard vascular techniques. We 
believe they should be considered before a nephrectomy is 
undertaken, especially in the patient with a single kid- 
ney. 
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Their Significance After Major Hepatic Resection 
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è Changes in the ratio of acetoacetate to 3-hydroxybutyrate 
(the ketone body ratio) in arterial blood were investigated after 
massive liver resection in patients and rabbits. In a patient who 
had had a successful hepatectomy, the blood ketone body ratio 
decreased rapidly after the operation and then returned to the 
preoperative level; whereas in a patient who had had an unsuc- 
cessful hepatectomy, the blood ketone body ratio did not 
decrease rapidly after the operation. In 70% hepatectomized 
rabbits, the blood ketone body ratio decreased maximally nine 
hours after hepatectomy and then returned gradually to a normal 
level. The blood ketone body ratio paralleled the hepatic energy 
charge after 70% hepatectomy in rabbits. The measurement of 
the blood ketone body ratio is very useful for evaluation of the 
energy status of the remnant liver. 

(Arch Surg 1981;116:781-785) 


M? factors are implicated in the occurrence of hepat- 
ic failure after major hepatic resection. Previous 
studies from our laboratory showed that hepatic failure is 
linked to a marked decrease in the hepatic energy charge 
(proposed by Atkinson’ as an important control sign of 
intracellular energy balance between energy-utilizing and 
energy-generating reactions), which is associated with a 
decrease in hepatic functional reserve. Although the glu- 
cose intolerance pattern is commonly used to determine the 
critical period in energy metabolism during the posthepa- 
tectomy period,’ there is no reliable method for accurate 
determination of the dynamic changes in the energy status 
of the remnant liver after hepatectomy. Further, the 
measurement of energy charge by study of liver tissue 
obtained directly from hepatectomized patients is a practi- 
cal impossibility. On the other hand, it is well known that 
ketone body concentrations (ie, total ketone bodies: aceto- 
acetate plus 3-hydroxybutyrate) of the liver are main- 
tained by caloric and humoral control;* and that the 
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ketone body ratio (the ratio of acetoacetate to 3-hydroxy- 
butyrate) in the liver is in equilibrium with the hepatic 
mitochondrial free nicotinamide adenine dinucleotide 
(NAD)*-NAD dehydrogenase (NADH) ratio,’ which is 
closely related to oxidative phosphorylation.’ Since acetoa- 
cetate and 3-hydroxybutyrate freely pass through the cell 
membrane, the ketone body ratio in arterial blood may be 
used as an indicator of the ketone body ratio in the liver. 
Recent studies from our laboratory showed that the ketone 
body ratio in arterial blood positively correlates with the 
hepatic energy charge in obstructive jaundice and hemor- 
rhagic shock.*:° Thus, the ketone body ratio in arterial 
blood may be clinically applicable as an accurate indicator 
of the energy charge level of the remnant liver after 
hepatectomy. 

In the present study, the changes in energy status of the 
remnant liver after major hepatic resection were studied in 
patients and rabbits in relation to the ketone body ratio in 
arterial blood. Evidence indicates that in successful hepa- 
tectomy the blood ketone body ratio decreases rapidly after 
hepatectomy before returning to normal, whereas in 
unsuccessful hepatectomy the ketone body ratio shows no 
rapid decrease after hepatectomy, but decreases gradually 
without returning to normal. 


SUBJECTS AND METHODS 


Healthy young male rabbits that weighed between 1.8 and 2.2 
kg were maintained with laboratory chow and water ad lib undera 
constant temperature of 20 °C for two weeks before the operation. 
No food was given from 12 hours before to 12 hours after the 
operation. Rabbits were operated on while anesthetized by an 
intravenous (IV) injection of 15 mg/kg of body weight of sodium 
5-allyl-5-(1-methyl)-2-thiobarbiturate. For 70% hepatectomy, the 
left anterior, right anterior, and right posterior hepatic lobes were 
resected, as previously reported.'' Sham operations were per- 
formed by laparotomy and mobilization of the liver. For the 
administration of 10% glucose for 12 hours after hepatectomy, the 
external jugular vein was exposed and cannulated through a 
polyethylene tube. The rate of infusion was 5.6 umole/kg/hour. 
The rabbits were not fed for 12 hours before the sampling of blood 
and liver. 

For the assay of ketone body, pyruvate, and lactate `n the 
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Fig 1.—Case 1. Changes in blood ketone body ratio and total 
bilirubin level. 


arterial blood in rabbits, 2 mL of blood was removed with a glass 
syringe through the femoral artery without suction, and added to 6 
mL of ice-cold 6% (weight by volume [W/V]) perchloric acid and 
mixed immediately. In patients, 5 mL of blood was removed 
through the femoral artery and added to 5 mL of ice-cold 6% 
(W/V) perchloric acid. The suspension was centrifuged at 10,000 g 
for 15 minutes at 0 to 4 °C. The supernatant was adjusted to a pH 
of 6.0 with 69% potassium carbonate solution and recentrifuged at 
10,000 g for five minutes at 0 to 4 °C. The supernatant was used to 
determine the concentration of the ketone body, pyruvate, and 
lactate. 

For the assay of ketone body and adenine nucleotides of the 
liver, the liver was clamped and frozen in situ with a stainless-steel 
tong precooled in liquid nitrogen. The frozen tissues were removed 
and immersed in liquid nitrogen, through which carbon monoxide 
had been bubbled. The procedure was completed within 10 s. The 
frozen tissues were powdered in liquid nitrogen using a stainless- 
steel mortar and pestle. For the assay of ketone bodies, 2 g of the 
powdered tissue was homogenized in 6 mL of ice-cold 65; (W/V) 
perchlorie acid by glass homogenizer with a motor-driven pestle. 
The homogenate was centrifuged at 10,000 g for 15 minutes at 0 to 
4 °C. The precipitate was washed with 2 mL of ice-cold 3% (W/V) 
perchloric acid and again centrifuged at 10,000 g for 15 minutes at 
0 to 4 *C. Both supernatants were collected and adjusted to a pH of 
6.0 with cold 69% (W/V) potassium carbonate and again centri- 
fuged at 10,000 g for five minutes at 0 to 4 °C. The supernatant 
was used for analysis of the ketone bodies. For the assay of hepatic 
adenine nucleotides, 1 g of powdered tissue was homogenized in a 
glass homogenizer with 3 mL of 5% (W/V) perchlorie acid, 
including 1mM edetic acid. 3-Hydroxybutyrate and acetoacetate 
levels were measured by the methods of Williamson and Mellan- 
by'* and Mellanby and Williamson," respectively. The total ketone 
bodies and the ketone body ratio were calculated by the following 
formulas, respectively: total ketone bodies = acetoacetate + 3- 
hydroxybutyrate; and ketone body ratio = acetoacetate/3- 
hydroxybutyrate. Pyruvate and lactate were measured by the 
method of Czok and Lamprecht" and Gutmann and Wahlefeld,'* 
respectively. Adenine nucleotides were measured enzymatically, 
as described by Adams'* and Lamprecht and Trautshold. The 
energy charge was caleulated by the following formula given by 
Atkinson: energy charge = (ATP + ’ADP)/(ATP + ADP 
+ AMP), where ATP indicates adenosine triphosphate; ADP, 
adenosine diphosphate; and AMP, adenosine monophosphate. 

The preparation of hepatic mitochondria and measurement of 
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Fig 2.—Case 2. Changes in blood ketone body ratio and total 
bilirubin level. 


oxidative phosphorylation were performed by the method pre- 
viously described.'* Mitochondrial protein was determined by the 
method of Lowry et al,” with crystalline bovine serum albumin as 
a standard. 

All results are expressed as means and SDs. Statistical signifi- 
cance was determined by Student's t test. 


REPORT OF CASES 


Case 1.—A 65-year-old man was hospitalized on Feb 19, 1979. 
The patient had no complaints, but a diagnosis of hepatoma was 
made after a complete medical examination. The patient had no 
history of hepatopathy. Right hepatic lobectomy (50% hepatecto- 
my) was carried out on March 15 for the resection of hepatoma 
localized in the right hepatic lobe. The remnant liver was not 
cirrhotic. The changes of ketone body ratio in the arterial blood 
and total bilirubin level are shown in Fig 1. The ketone body ratio 
decreased rapidly after operation, but returned to a preoperative 
level eight days later. The total ketone body contents decreased 
rapidly after operation, but returned to the preoperative level the 
next day. In this patient, there were no postoperative complica- 
tions. 

Case 2.—A 50-year-old man was hospitalized on March 6, 1979, 
because of complaints of easy fatigability and jaundice. After 
preliminary diagnostic studies, right hepatic lobectomy (50% 
hepatectomy) was performed. Histologically, the mass in the liver 
was hepatoma with cirrhosis. The changes of the ketone body ratio 
in blood and total bilirubin level are shown in Fig 2. The ketone 
body ratio did not decrease rapidly after operation, but decreased 
gradually day by day concomitantly with the increase of total 
bilirubin level. The patient died 14 days after the operation. 


RESULTS 


Figure 3 shows the time course of changes in the ketone 
body ratio in the arterial blood, and mitochondrial phospho- 
rylative activity and energy charge of the remnant liver 
after 70% hepatectomy. The mitochondrial phosphorylative 
activity increased to 170% of control level and the energy 
charge levels decreased to 0.767 at 24 hours after hepatec- 
tomy (P < .001). Afterward, these values returned to pre- 
operative levels within a week. The blood ketone body ratio 
decreased rapidly to 0.57 from 1.13 (P — .02) at nine hours 
after hepatectomy and was restored completely within 48 
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Fig 3.—Time course of changes in blood ketone body ratio, 
hepatic mitochondrial phosphorylative activity, and hepatic ener- 
gy charge in 70% hepatectomized rabbits. Phosphorylative activ- 
ity was measured at 22 °C at pH of 7.4 in medium containing 0.3M 
mannitol, 0.01M potassium chloride, 0.004M magnesium chloride, 
0.01M tris hydrochloride buffer, 0.2mM edetic acid, and 230uM 
adenosine diphosphate. Glutamate was added at concentration 
of 4mM. Each point represents the mean and SE of values for four 
or more animals. ATP indicates adenosine triphosphate. 













Acetoacetate, 
pmole/mL 


0.058 + 0.010 


Operation 
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Normal (8) 


3-Hydroxybutyrate, 
pmole/mL 


0.053 + 0.010 

















1P—.02 against sham operation. 
iP-—.05 against sham operation. 


hours. These changes were quite similar to those of case 1. 
Ten percent of the hepatectomized rabbits died within 24 
hours after hepatectomy. All hepatectomized rabbits that 
tolerated the period of 24 hours after hepatectomy sur- 
vived uneventfully. 

Figure 4 shows the relationship between the ketone body 
ratio in the remnant liver and that in the arterial blood in 
hepatectomized rabbits. The ketone body ratio in the arte- 
rial blood was positively correlated with that in the rem- 
nant liver (r — .588, P — .05). 

Table 1 gives the changes in ketone body, pyruvate, and 
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Table 1.—Changes in Concentrations of Ketone Bodies, Pyruvate, and Lactate in Arterial Blood After 7096 Hepatectomy* 







Total, 
pmole/mL 


0.111+0.019 


After hepatectomy 
3 hr (5) 0.032 + 0.009 0.048 + 0.012 0.080 + 0.021 0.65 + 0.07 0.274 +0.040 9.425 + 1.837 3.37 +0.86 
9 hr (4) 0.042 + 0.012 0.068 + 0.012 0.108 + 0.023 0.57 +0.08 0.261 +0.053 . 8.123 1.752 3.73 + 0.87 
Sham operation (4) 0.040 =+ 0.010 0.048 + 0.021 0.088 + 0.031 0.84 +0.05 0.223 +0.023 6.241 + 1.051 3.58 +1.01 
12 hr (5) 0.074 + 0.017 0.106 + 0.0187 0.180+0.035{ 0.67+0.06} 0.188+0.035 5.882+ 1.950 4.56 + 1.56 
Sham operation (4) ^ 0.040 0.010 0.043 + 0.009 0.082 + 0.010 0.93 + 0.08 0.210 0.042 . 5.100- 1.561 4.12 * 0.81 
24 hr (4) 0.059 + 0.026 0.068 + 0.027 0.127 + 0.053 0.83+0.10}  0.260—0.070 5.400 - 1.786 5.137 0.47 
Sham operation (4) — 0.058 0.011 0.053 + 0.012 0.110 —- 0.021 1.10 +0.08 0.205+0.052 4.120+ 1.656 4.98 +0.51 
2 days (4) 0.094 + 0.012 0.079 »- 0.015 0.173 + 0.039 1.18 0.09 0.245+0.072 4.697 1.562 5.20 +0.50 
10 days (4) 0.157 — 0.025 0.122 + 0.032 0.279 + 0.017 1.31 +0.12 0.075—-0.011 1.241+0.356 9.29 + 1.8) 


*Results given are means and SEM. Total equals acetoacetate plus 3-hydroxybutyrate. 
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Fig 4.—Relationship between ketone body ratio in arteria! blood 
and that in remnant liver after 7096 hepatectomy in rabbits. 
















Lactate, 
umole/mL 


6.937 + 1.954 
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1.13 0.09 


Pyruvate, 
umole /mL 


0.213 + 0.033 


Pyruvate/ 
Lactatex 10° 


3.28 + 0.80* 























lactate in the arterial blood after 70% hepatectomy in 
rabbits. Total ketone body concentrations remained at 
normal levels within nine hours after hepatectomy and 
increased significantly (P < .05) 12 hours later despite the 
marked reduction of functional hepatic mass. The ketone 
body ratio decreased immediately after hepatectomy and 
reached the lowest level nine hours later, and then gradual- 
ly returned to normal. The concentrations of pyruvate and 
lactate and the pyruvate-lactate ratio remained unchanged 
after hepatectomy. 

Table 2 gives the effects of the 10% glucose administra- 
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Table 2.—Effects of 10% Glucose Infusion for 12 Hours After Hepatectomy on Concentrations of Ketone Bodies, 
Pyruvate, and Lactate* 


3-Hydroxy- 

butyrate, 

umole/mL 
0.022 + 0.0041 
0.112 + 0.018 


Acetoacetate, Total, 
pmole/mL 
0.013 + 0.0017 


0.079 + 0.010 


Infusion 
(No. of Subjects) 


10% Glucose (6) 
Saline solution (4) 


umole/mL 
0.038 + 0.0051 
0.192 + 0.015 





Ketone 
Body Ratio 


0.65 + 0.08 
0.71 + 0.10 


Lactate, 
umole/mL 


7.892 + 1.798 
5.118+ 1.210 


Pyruvate/ 
Lactate x 10°? 


3.25 + 0.41 
3.78 + 0.50 


Pyruvate, 
umole/mL 


0.233 + 0.033 
0.193+ 0.026 


*Results given are means and SEM. Total equals acetoacetate plus 3-hydroxybutyrate. a, p < 0.001, b, p < 0.01, as compared with saline infusion. 


TP < .01 against saline solution. 
IP < .001 against saline solution. 


tion for 12 hours after hepatectomy. Total ketone body 
concentrations decreased significantly (P < .001), but the 
ketone body ratio, the concentrations of pyruvate and 
lactate, and the ratio of pyruvate to lactate remained 
unchanged. 


COMMENT 


The energy charge indicates a metabolically available 
energy pool that depends on the difference between ATP- 
generating reactions and ATP-utilizing reactions.' A rise 
in energy expenditure in the cells results in a decrease of 
the energy charge and then metabolic derangement, unless 
a significant increase in the rate of mitochondrial phospho- 
rylation of ADP to ATP occurs. The morbidity and mortal- 
ity in hepatectomized rabbits were high at 12 to 24 hours 
after major hepatic resection, when the energy charge 
levels of the remnant liver decreased markedly.? This 
period seems to be the time when the metabolic overload is 
maximally imposed on the remnant liver and delicate 
energy balance is barely maintained by a compensatory 
enhancement of mitochondrial phosphorylative activity. 
The decrease in the energy charge of the remnant liver, 
therefore, is the most commonly proposed basic pathophys- 
iologic aberration that compromises the viability of the 
remnant liver after major hepatic resection, though hypo- 
glycemia, hypoalbuminemia, reduction of clotting factors, 
and jaundice are important factors that indicate postoper- 
ative complications. 

Inliver mitochondria, acetoacetate undergoes reduction to 
3-hydroxybutyrate by 3-hydroxybutyrate dehydrogenase 
localized in the mitochondrial cristae.? The equilibrium 
between the concentration of acetoacetate and that of 3- 
hydroxybutyrate reflects the free NAD*/NADH ratio in the 
mitochondria as shown by the following principle’: acetoace- 
tate+ NADH+H* =Æ 3-hydroxybutyrate+ NAD*. Thus, 
the free NAD*/NADH ratio in the mitochondria can be 
calculated as follows: free NAD+ -NADH = acetoacetate/ 
3-hydroxybutyrate x 1/K, where K indicates the equili- 
brium constant of 3-hydroxybutyrate dehydrogenase. 
Since the 3-hydroxybutyrate dehydrogenase activity is 
exceptionally high in liver? and acetoacetate and 3- 
hydroxybutyrate freely penetrate cell membrane, the 
ketone body ratio in the arterial blood can reflect that in 
liver mitochondria. In this study, the changes of ketone 
body ratio in the arterial blood correlated with those in 
liver mitochondria after 70% hepatectomy. These results 
show that changes in the ketone body ratio in the arterial 
blood reflect the direction of the changes in the mitochon- 
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drial free NAD*-NADH ratio of remnant liver. 
Considering that the mass of the remnant liver is only 
30% of that of the normal liver, the consequent rise in the 
concentration of the blood ketone body after hepatectomy 
indicates that the ketogenesis per unit of the remnant liver 
enhances markedly. Recent studies from our laboratory 
showed that the energy charge levels of the remnant liver 
at 12 to 24 hours after 70% hepatectomy of rabbits decrease 
further remarkably to below 0.40 by the administration of 
(+ )-octanoylearnitine, which blocks fatty acid oxidation 
and ketone body production.” In this study, glucose admin- 
istration did not affect the blood ketone body ratio signif- 
icantly, though it reduced the ketone body concentrations. 
With regard to ketogenesis, Krebs et al documented that a 
decrease in ketone body formation is associated with an 
increase in the mitochondrial oxidoreduction state. This 
result seems to be inconsistent with our data, which 
indicate that the mitochondrial oxidoreduction state 
remained at low levels despite the reduction of ketone body 
concentrations. This suggested that the mitochondria of 
the remnant liver still oxidize fatty acids, though glucose 
decreases fatty acid oxidation by the fall in the blood fatty 
acid concentration after the “glucose-fatty acid cycle,” 
denoting that the interactions between glucose and fatty 
acid metabolism in peripheral tissues are responsible for 
the control of the blood glucose and fatty acids levels. 
The interrelationships of the fatty acid oxidation and the 
oxidation of carbohydrates seem to play a key role in 
regulating the supply of ATP for cellular requirements. 
With regard to the decrease in the mitochondrial free 
NAD'-NADH ratio and the blood ketone body ratio, there 
are two possibilities: first that they might be caused by an 
inhibition of the electron transport system, or, second, by 
the B-oxidation of fatty acid associated with the production 
of excess NADH. However, an inhibition of the electron 
transport system seems to be unlikely, because the mito- 
chondria showed an enhancement in oxidative and phos- 
phorylative activities at 12 to 24 hours after hepatectomy.’ 
These results indicate that fatty acids are preferentially 
oxidized as efficient energy substrates for a continuing 
supply of ATP, commensurate with the greatly enhanced 
requirement, until 48 hours after hepatectomy. The level of 
high-energy phosphate has been found to be higher in 
perfused hearts that oxidize fatty acids, as compared with 
those that oxidize glucose. The initial stimulus for the 
sequence of events that leads to increased fatty acid 
oxidation after hepatectomy is accelerated ATP hydroly- 
sis, accompanied by a marked decrease in the energy 
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